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Chapter I 


Introduction 


I l\c^ fuiiiotiricciiieiit of tlie vaiiic of gaiiuna 
globulin for tho pi'0])lrylaxis of polioniyciitis by 
I-laimnoa and associates (1~4) in (.l',o fall of 
1962, led to a major eooijorative imdoi-taking 
among multiple officJal and voluntary agoncit^s 
to insure; (a) the availability of a maximum 
supply ol gamma globulin by the summer of 
1963; (/;) an eiiuilable and seientifieally sound 
method of allocation throughout the iVation; 
and (c) a program of (‘valuation of its efliciacy 
as actually used. 

'Phe probloms of supply and disti'ibutiou wore 
mol. by en'ectivo teamwoi'k among the O/fice of 
Defonso A'fobili/.ation, and the Health Ttesonreos 
Advisory Committee, the Department of De- 
fense, the National Research Council, the 
National Foundation for Infantile Paralysis, 
the Amoriean Nalhmal Real Cross, the Associa,- 
tion of vStato and 'l\vri‘itorial Health 01lic((i-s, and 
the Ridilie Hoaltli Service. 'Pho succoss of this 
eflort to procure and to ration gamma, globulin 
is now a matter of common knowledge, through- 
out tho .Nation. 

During the discussions leading to the final 
plains for allocation and distribution of gammii, 
globulin, it became acutely apparent tluit the 
total seienllfic knowledge, available regarding it 
was exceedingly limil.i'd. Didicult ])roblems 
confronted the several committees that were 
(Oixceined wil.Ii arriving at soundly (*onceiv(sl'^ 
and administratively praisticad reciommenda- 
tions. 

It was obviously dt'sirable that a maximum 
ellort should be made to study and evniluate the 
whole problem of gamma globulin in polio- 
myelitis during the first year of its general 
national availability. Such information would 
niake possible sounder administrative decisions 
in future years and promote the best use of this 
limited and costly substamse. 

Accordingly, on April 22, ] 9153, tlie Comnumi- 
cable Disease Center of the Public Healtli 
Service in Atlanta, Ga., M^ns directed to coordi- 
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nate a. national jirogram and to appraist! tho 
results of pmma glohulin. iiioeulations during 
1953. 'I'liis Divi.sion of tlie Puhlic Health 
Service, with its hroad eiiarter for eoiidn(!ting 
field re.seai'(;h in tlie (hwelopment and evaluation 
of new eomnumiciihh' disease (control praetlees 
and i(.s tradition of working in elo.se edojieration 
with Sliiti! heallh departments, was idiadly 
suited to underlnk(t such a program. 'Phis 
became a large-.s((ale coo|)erative researcli iiiuler- 
taking. Although (he program was eoiuliic-ted 
l)y tln^ Comimmicahle Disease Center, it was 
planned ami guirh'd hy a National Advisory 
Committee of distinguislu.d leaders in the field 
of poliomyi-litis research. l('uil collahoration of 
41 Stales and 4 large (uties indicati'S the scoiie 
ol the, program. Diiring the suimiuu' of T()r)3, 
ahoiit 2.{6, ()()() ehildi'i‘ii I'la'iuved iiuxnilations of 
gamma glohulin in (dties and eommimities 
wliere there were outhn'uks of ])oliomyelitis. 
Most of this gamma glohulin was made availahle 
to the Nation hy tho Natiomd Foundation for 
Inlantile Paralysis and tlie Amerieait Natiomd 
Red Cross. 

The eontrihiition of the profession of physical 
therapy k) the program was enieial. An intem- 
sive. training (‘ourse in the principles of musele, 
evalualion was jirovidcal (o (he Coimmmieahle 
Disease Cenle.r epidemiologists hy (lie faculty 
of the 1). I. Watson School, Hcolsdale, Ihi. 
'Phe American Physical 'I'hcrapy Association, 
working directly with the States, arranged 
qualified physical therapy si'rviees to all pai-- 
tieipatiiig areas. 'Phose services were made 
possilile through the aid of a grant from the 
National Foundation for Infantile Paralysis. 
As a re.sult, the records of ca.scs collected in this 
study Jiave a greater aeeiiraiiy, consistently, and 
validity than any that have been collected on 
such an extensive scale hei'otofore. 

Pho pri'soiit report summariKcs tho major 
findings of the study and the eouclusions of the 
Advisory Committee. 



Organization anti Plan oi’ llio Sludy 


From its iiHfcplion, tlu! pi'ogriuii foi' tlio 
cvuluiitioii of tlu! (‘Hicacy ol’gainina gloixilin in 
tlu' pi'opltylaxis of pai'alytic, polioniyolitis as 
used in the Unitofl .States (liieing lOoS, was 
A'isiiaJized as an (‘X tensive group researeli 
project witli national eooi'dinatioii but witli 
execution by State and local health departments, 
llic National Advisoi'y Committee had heen 
selected for the specific pnriwse of planning and 
guiding this type of program. While the 
members of this committee served as individitals 
most ol them had participated in various 
capacities during the planning for allocation of 
the nationwide, distrihiition. Similarly, all 
Avere planning activities either in the field, in 
the laboratory, oi- in the elinic in the study of 
poliomyelitis and the eflccts of gamma globulin 
during the summer of 19.53. 

Tile three State health oflicers, and five 
StaU> epidemiologists on the committee served 
em-lier in the yeai- ns official reijresenta tives of 
the Association of State and Territorial Meidth 
Officers in the development of the alloeation 
plans. 'Phese repi-escnfatives met in Atlanfa 
in March 1953 and formally nHiomniended 
that^ a national evalna-tiou ])rogram he iiiau- 
guratcd. They ofrercd to ]3a.rticipato in the 
coordination of a national efTort to obtain the 
Anaximiim amount of consistent data. This 
action might well be taken as the inception of 
the program. 

The Advisory Committee 3net in Atlanta on 
jviu.y 28, 29, and 30, 1953. .Tii considering its 
mission the committee recognized that a 
in-actical objective was the collection of siif- 
freient (juantitative data to dotcnuiiic, if 
possible, the j’elative advantages and dis- 
advantages of administration of gamma globulin 
to an 'fentirc age segment in an epidemic area 
and its use in lionschold associates of eases of 
poliomyelitis. The committee considered the 
difi'erout viewj)oiiits expressed during the winter 
and spring of 1953 in the committees and 
agencios which devised the allPeation plan for 


api)orti(H)ing the supply of gn.iiiina glohidii: 
Ixitween mass use and contacd. (is(>. 

TlnMlircct scientific ('vich'iHS' obtained diii'iii.g 
tlxi fiefd trials of 1951 and 1952 (I d) suggested 
the valine of mass use, at least when admin- 
isbired at a suitable time prioi- to exp(M!te(l ill- 
Jiess in spt'e.ilietl eommiinities ('xperieiieing 
intens(( epidemics. It was e|(>ar, liowtjvei', 
that th<' siKM-essfiil measiin'meiit <d' any mass 
(•(I'eet, in terms of paialytie. eases pixivnmtcxl (ti> 
mndi(i{'(l, wonid depend upon tlu' (h'gnxi of 
efficacy (d' gamma glohidin. the inttnisity of tho 
(^pid(>mi(', and the linn' when inoeuhitions were 
given in I'elatinn fo the rise' and fall of ineidenee 
of cases, 'Pliere was some, doulrt Avliether tlu* 
mimher of sev(*re ('pideiiiies that woidd occur 
in the (ioimtry would utilize elVeetively mon* 
than a. small proportion nf the anticipati’d 
«ii])ply, Furthermore, it Avas pndilemathv 
whether the siihsi‘(|U(*nt (lour.se of an epide.niie, 
ill a thimteiied eoimmmity e.mild li(> prislieted’ 
with suHieieiit aeeuracy and in aiiflleient time 
to permit the necessary eommimity organization 
to inoc.ulate the children at risk before the 
(!))idemic waned. 

Answers to such <{uestions could only be: 
obtained from practical field ex])erienen. 'Phore-; 
tore, one of the approaches eonsidereil for the; 
evaluation program aviis to plan detailed! 
^epidemiologic descriptions of each of the 
epidemics in areas where there aviis mass ns(>, 

With regard to the alternate method of uh(*> 
of gamma glohiilin, namely, contaet use, no 
dii ect scientific ovidcnce based on field olisc'i'A'a- 
tions Avas available to support its value. IIoav-' 
ever, because hou.sebold assoeiafes have an ! 
increased risk of dt'Amloping jioliomyi'litis, it; 
seemed likely that the administriitioii orgammii ^ 
globulin to these assoeia(e.s AA'oiild e((inil, if not : 
exceed, the benefits of mass ii,se in terms of 
cases preventocf or modifieil, 'Phe basis for : 
these estimate.s, however, re.steil strongly o 
tho assumption that gamma glolmliii iulinini‘ 
tered within 1 week of onset would modify th 
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s(!voi'ity of pui'filysis. 'I'liis (‘oiiclusioii Wrts 
ro.porl.ori liy irniiinioii tuid ii.ssociatc's (Hi), 
l)iit (iio. {(vitloiioo was l)a,s(‘([ on only 12 (aisos in 
Ids ii^tmiinti g'lobulin-inocnla ( 0(1 groii)), (;oni- 
piirc'd wifti 1(1 (;a.R((s in Uu'. goliUin-inoonlalod 
oontiol group, Alduingh (lie, didoronees wc'ro 
alialisLieally signifieanl., conolii.sions liased on 
sneh small nuniliot's are liazardons in a disease 
as eoinplex as polioniyelitis. ^I'lu'i'o was a g'l’oal. 
noodj (-lua'efoi'o, (.o e,oll(>('(;, luneh moj'o (ixfonsive 
dal.a, on the ])ossil)le modifying oirocd- of gamma 
globulin. 

I. lie oominil.lee I’eeognized that i(i would he 
very difneullp to eonduel; rigidly (‘ontrolled. 
sluidios in the IJnittul States dni'ing The 

('oininittee recommended, tln'rofore, thal. the 
efl'ortp be eoneemtrated on (he ((olleelion of a, 
maximum amount ol wr'll delined d(>s(u‘ij>tive 
epidemiologie dala for earelul analysis and 
(!omparison with the wealth of pas(. epidiuni- 
ologie experienee in tliis ((onntry. it was be- 
lieved l-ha l; a marked prevenl»ive elTeet of gamma 
giohiilin in the reeoinmeiuled dosages whengiven 
all (he right (iine might he observed in large 
ejndeinies, even in (.lie absemie of rigid (con- 
trol, s, in the form of eonsislent and re|)ea.(od 
deviations Irom elassicud epidemiologic, patterns 
normally observed in the age group inoculated. 

If it liad a marked modifying elhait, this should 
he evidenl. in (he mildness of (,lie paralysis 
among jiatients coming down with ixiliomyeiitis 
after receiving gamma globulin. While recog- 
nizing cer(,ain dif!icul(,ies in this |)lan of invc'sti- 
gation, the (!ommitt,ee, neverdieless, agioed (hat 
efforts should he made (,o eolh'ct the hi'sl, 
]K)ssihle da, I, a. and to analyze them for valid 
conclusions, 

.SiKH'ificaliy, (he eommitl-ee recommended fmir 
approaelu'K to the prohhan. 

1. Deseripl.ive epidemiologic, studies for (‘ach 
of the areas where mass use of gamma globulin 
was omployed.' 

2. A comparison of (he severity of jmralysis 
of ])atien(8 developing the disimsc! immediately 
before mass use with the severity of those 
acrpiit'ing the disease after receiving gamma 
globulin, 

ih Study of (lie severity of paralysis among 
,multi])]c-(!ase hoirseholds; namely, tivos(( house- 
holds in wliicdi two or more cases of ])oliomyoli(.is 
were reported, 

Gninnift (tlobuliu lit Iho Prophyinxia ui' ruliuiiiyclilia 
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4, The (Imuimeidalion of administrative as- 
peels o( tli(> (lislrihu (.ion of gamma glohulin. 

Tlio jirogram followed tlie general jilaiis and 
ohjeetivc's reeoniniended by the committee. In 
fhnie an outline of the plans was .sen(. to all 
Slate liealtli ollieei's, will) an invitntioii iJiat 
th(,'.y join in. the national rm(lor(,alcing. The 
response was Innuedial.e and gralifying. A 
(■o(,al of 4t 8(,a(.es entlnisiastieailly offered (o 
])artiei|)af('.. Spi'cial arrangements wei'e also 
itia.de with Washington, .1), 0., ami Uiree other 
large eitic's-New York, Ohieago, and Los 
Angeh's. The population in (,li(> partidpatiiig 
anais eonslitiited nhout «() i)(>re.ent of tlio 
eounl.ry, 'I'hus, the program was (ruly national 
in s(!oi)(‘. 

A NiUional Gamma Glohulin lOvaluatioii 
Center wilh liea.(lc|iiar(,ers in Atlanta was 
oiganized a,s a, spcaual (-a-sk fori'i*. lor l.ho ]).rogi'ain, 
A group of 20 Kpideinie Inleliigenee S(uwioe 
ofliei'i's, S nurse. e|)idemiologis(s, and (5 statis- 
tieians was assigned hy the Comnmnicahio 
Disease Cimter for (^ssetitially full-time duty in 
the pi'ograin. 

Mass .l.noeiilation Atusas 

'riie de.sei'i[)tions of tli(> («pid<'iui('S in mass 
inoe.nlation areas eonsisted of collecting for each 
case the date ol onset, datts of report (wlu'u 
ohtainahio) ; (he vc'rilied diagnosis, jiarnlytii; 
and iiouparalytie; tlie age, sex, a.ud race; and 
whedier oi‘ not gamma glohulin had been ad- 
niinistered. In I, '5 mass inoctilalioii areas, an 
lOpidemiie Intelligence Sei'viee odicer, a nurse 
epidemiologist, or a, statistician, or a team, 
participated in the field investigalioiis. Mord 
detailed data wisre ohlaincd in .some of those 
areas, Jmlividnal epidemiologie rihiorls of III 
of these epidemics are iiresented in appendix B. 

In the other areas, (.lie data were generously 
siilnnitted hy S(.ate health ollieens for inelusion 
in the repoi't. Thus, reasonably consistent 
descriptive data were ohi.ained from (uidi mass 
inoculation area. 

In liv(( of these areas (.Macon Comity, 111,; 
Steuben and Chmmmg Cmmtic's, .N, Y.; and 
Caldwell and Catawba Counties, N, O.), the 
ine.idcmee of poliomyelitis after the gamma 
glohulin administration was siiiriciently great to 

3 



wiirmnt ariisigning physical tliorapists for special 
study of possible modification of paralysis. 

Multiple-Case Houseliolcl Study 

Tl\e siudy of imiltiple-case households con- 
siituleil the most ambitious aspect, of the pro- 
giatn. In all particijaiting States and eilies, 
I'ccoj'd systems for iiiatehing case reports were 
organi/.ed eitlua- at the local or the Stale level to 
identify multiple-case households. As soon as 
possible after the identilif'atioii, field visits were 
made to the liospitah or home, to collect uni- 
foi'm rlata on all cases reported from tliese 
hmischolds. A standard form (appendix D) 
was provided. The main purpose of this visit 
was to verify the diagnosis and secure dates of 
ous(‘t that were as accurate as possible. A 
la rg(‘ number of dilferent sources of data was 
nseal. These varied in tlioir completeness and 
ae(*uracv. Special effort was made, liowever, to 
delt'rmine tin? paralytic status of the patient 
duriiig the period from 7 to 14 days after onset. 

From 50 to 70 days after onset a muscle grad- 
ing was performed on tl n^se eases by a physical 
tlierapist specially trained in a uniform method. 
A spei'ial abridged system of muscle grading was 


employed (appendix C). ^.I'Jiis sysitun p<M'nui l(>d 
an estimate of the extent of paralysis on (In' 
basis of muscle bulk involved. Aii in(l(?x (?ould 
be calculated and expressed in (ru‘nis ol perc'i'iit 
of muscle damage. This 50- to 7(hday stainl- 
ardizod muscle f3vn]iiatioti becaino the l)asis of 
determining severity of paralysis in this study. 

Upon completion of this 50- to 7(hday ex- 
amination, the records wore forwarded (o the. 
National Evaluation Centei* in A.lhuita for 
analysis. Multiple-case household dat.a were? 
accepted for the study if dates of ottset fell 
within the interval from api)roxiinatcl 3 ^ June I 
to October 31. .'Records fi’om 830 m.nltii)le 
case households comprising 1,828 I'cporlod cases 
of poliomyelitis were forw^archul to the Natioiuil 
Gamma Globulin Evaluation OciiU'r during tin? 
study. 

Adiuinistrative Aspects 

Data on the administrative aspects of gajmrui 
globulin distribution were collected by statis- 
ticians and other Communicable Dis('as<' G(?nt(U' 
personnel assigned to the field. Obsiu'vations 
wore collected from 31 States. 



Poliomyelitis in tlie United States in 1953 


All.liougli ill 105;^ fewer cases of polioiuye- 
lil is were repovUnl (Jinn in (Jie record year 1.052, 
it still ranks as the (Jiird most severe polio- 
myiiJitls j’'oar in nmnbers of eases re|)orl.ed, 
siiriiassed only by 1040 and 1052 (table 1). 

J raditionally, the incidence of jiolioinyelitis 
in (lie United States reacJies a peak in lati'- 
August or early Se])teinber. The epidemic 
('iivves for llie Nation vary in different years 
frojn shai'ply jreaked e]>idemics to broadly baseil 
ones. In 1050, the largest v'cekly number of 
cases was reported during (.lie, tliird wi'ek in 
August, but (Jio epidemic liad a liroiul base and 
mor(.i cases were recorded during Se))tember 
tJuin in any olJier month, .fn (able 2 (Jie 
montlily incidenee of repor(.e(l eases of polio- 
myelitis is shown for. the Ti-year period 1040 lo 
1053. During the first 3 montlts of 1053, the 
inoniJily ra(,es exceeded (Jiose of any of the 


'riilile I, Kvpoi-lcrl cases of polioinyclillH and altack 
rates (or Ibe Uniled .Stales, PMI-.W 


Ycuf 

Nuin[)or 

UniidMl S(ii(,c<s 

popiilnUon - 

Am, auk 
nild^ (|a^r 
100, ()()() 
popiilaUon) 



10, 020 

132, 885, 000 

14.3 

1945. 

13, 024 

132, 481, (KH) 

10. 3 

1940.... 

25, 008 

140, 0,54, 000 

18, 3 

1947- 

.10, 827 

143, 440, 000 

7, 5 

1 948- „ 

27, 720 

140, 093, 000 

1 0. 0 

1910-.. 

42, 038 

148, 005, 000 

28. 3 

1950 

33, 3i)0 

151, 228, 000 

22. 0 

1951 

28, 380 

153, 383, 000 

18. 5 

1052 

57, 870 

155, 707, 000 

37. 2 

1953. 

35, 070 

157, 05(1, 0(10 

22. 8 


> (944 -50 Vital Statistics Siieeiat Uiaiort, vol.37, No. 
9, June 15, 10.53; 195I.--52 Kotidalili! Diseases, Atmiial 
Sutiiinary; 1953— Oiimulatioii, Weekly Mofliidi(,v-Mor. 
talily ll()))ort (prelimitiary data). 

“ Cumjijb Ikipiilatioa Reports, Series l>- 25: 1944- 
•t)50-r)2--No. 84, Nov. 1953; 
1J53 No. S3, Noy. 1053. United States total iiopu- 
lation as of June 1, J 053. 


jireviotis 4 years. Thostt high rates ])resumab]y 
reiireseni, a coidimiation of the record c])id(!mi(! 
of 1052. .In April and .May of 1053, bowciver, 
the monthly rales also were Jiigher than in 
previous yt-ars. It was felt hy many epidemi- 
ologists thitt this high iiieideiice itiiglit presage 
anotht'r renord epidemic, year, po.ssihly even 
(txec'cding 1052. Of eourse, tlie importance of 
increased and po.ssihle over-reporting stimulated 
by the iiil.ei'cst in gamma gloliulin needed coii- 
sidei-atJon in Mie interpretation of tlie situation. 

llegiimiiig in dune, (lie epidemic curve did 
not rise us rapidly as in previous yeat’s so that 
(.he rate for this moiitli in 1053 wa.s somewhat 
lower (ban tlie rate for 1040 and 1052. Tlie 
wliole epidemic curve in 1053 was more broadly 
liased and peak imudetice was considerably 
lower tinm tliat in J040 and 1052. 

As usnal, tlie diseasi' was widely disseminated. 
Tile aceompanying map, sliowing the gco- 
grapliie disLrilmtion of tlie attack rates in 1053, 
rc'veals tliat no Slate was witliout tlie dmoase, 
and in fact, in 38 Stal-es, one or more counties 
experienced attack rates of (10 per 1()0,(K)() 
])opuIation oi- liighcr.' li'or eomparisou, a map 
sliowing (.lie 1052 rates is also sliown. 

Tlie nortlitM'ii jiart of (be Na(,i(in ajtpoars to 
liavc. Iteen most intensely ad'eeted in 1053. 
'J’liere are clusters of eonligiioiis ejiidemic coun- 
ties m Illinois, Minnesota, Mon(,ana, Wisconsin, 
along tlie Oliio-West Virginia bonier, in Now 
York, and in (In' mmmtaiiis of Norl.h Carolina, 
Tennessee, and Virginia. Throughout tlie re- 
mainder ol the United States the epidomh! 
counties are more widely sealtored, Imt no 
region eseaptui enl.irely this year. No largo 
ei(,y exjterieneed a serious epidemic. 


‘ No eouTiiy dala were availalilo from Dolawaro and 
Nevada. 
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PoUomj-cIitis in the United States, 1953. Cases per 100,000 population, by county, based on preiiniinaty reports. 








Evaluation of Mass Use of Garnnia Globulin 


A* Prevention of Paralysis 

During 10511, ganinui globulin wns giv(Mi l)y 
nniss inoculation in 28 comm uni t it's in llic (‘on- 
tincnial United Stntos. A list of tlicso (*oni- 
iniiivitics, together with otluM' itei'tinent infor- 
ination c-oncerning (liom, is presented in Uihh'. 
8. Thirteen States are i'e])res('nted in this 
group. In all l)ut two art'as, entire county 
units wtu’o included. In one instaiuu^, mass 
use was liinitt'd to a city, and in anotln'j*, only 
portions of two adjactmt (‘ountics wt'rc scha'tt'.d. 

The poi)ulation si>(' in tht'se mass inotuilation 
areas rangtui from (1,800 to 180,000, with a. 
majority falling in the 25,000 to 50,000 popu- 
lation group, Odie eommunities wej*('. s^'leeU'^d 


in acciordance with cei'tain (a‘itej‘ia ])ron)idgated 
by the Otli<a' of .Defens(‘ Mol)ili/ation. The 
total numlx'j* ofeliildrc'n inje(t(,od in thcs('. areas 
is clos(' to 285,000, 

As out lined previously, the j)lan of evaluation 
involv(Mt the study of the epid(‘nu(!S in mass 
iiKxudation a.j‘('as to see if consistent deviations 
from cJassical epidemiologic! [)att.erns wvvo 
d i sea' I'll ibh'^, Uoiii‘ genei'al type's of deviation 
wei ‘0 (a)nsider(‘d possil)l(': 

1. I'he pri'sence' of luarki'd asymmetiy in the 
e])i(h'mic. curve' la'giiining t wvvk after mass 
imxmla tioii. 

2, A markexl shift, in the age distrilMition to 
ohh'r groups not I'ece'iving gamma, giohiilin, this 
shift beginning afl.ei' the mass administration. 


"rahie 8. Suitunary of (tala on •lainnia globulin mass uiocMilalion (!ont imuital ljniL4Ml ,SuiU*h, UJ58 
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24 
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3, 800 
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1 Estiinatod, 

KorucKt Division of Civilian Hoalth Uoquiremonts, PiiblicJ Hiaiilh Service. 
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?i. A jnodifi-t'alioji hi the duration of epidemics 
based on past experience in the same or com- 
liarable areas and on tlie experieruic in other 
eoiinties during 1953. 

4. Thii pvesenex* of dilVerenees in the ]javaly tic 
attack I’ates among (;hildreu in the eligible age 
gi'oup according to whether or not gamma 
gloladin bad been given. 

The epidemics in tVic 23 mass inoculation 
areas were examined for these types of deviation. 

Asvtninelry in Epidemic Curves 

Epidemic cm ves for each area are iiresentcd 
in figures 1-23.- They are arranged in the 
order of dales of mass inoculation. Two 
figures, A and B, are shown for eaciv epidemic. 
Tdie “A” figures present attack rales foi total 
eases Iiy date of report, and the paralyth; and 
iionparalytie. eases separately by date of onset. 
For the’ purpose of comparing tlie relative 
severity of epulemies, all the “A” figures have 
been ciiarted to lln^ same scale. 

The " B” figures for each epulemio sliow the 
number of toUil cases and the. paralytic cases 
ill the age group eligihle for mass inoculation 
and the total cases in the older age groups. 


The paralytic cases occurring alter receiving 
gamma gloliulin are shown hy asterisks in the 
app rop ria le figti re . 

According to the data of I-faminon and as- 
sociates, the preventive elTeet, of gamma giolui- 
fm begins about 1 week after its adininislration 
and persists at a signiliennt level until about 
the fifth week. Since large-scale polioinyclitij 
epidemics tend to occur in symmetrical foiui 
mass iuoculatioiis, if administered at or befori 
the peaks of epidemics, might be exiicclcd tt 
produce eousisteiit and otiservahle drops in tin 
('pidemie curve beginning about 1 week later 
An asymmetry in the epidemic curve luigh 
become apiiarciit. which sliould he iiiosl tiiarkei 
ill the epideinie eiii'vc limileil to the inoi-ulnlc. 
age group. 

'fhe recognilioii of such asymmetry is pm 
tuhiled oil the assuin|)tioiis ((/) that (he gamin 
glohulin availalile in 1953 was elfcctive, {h) ihi: 
tlio mass lulniiiiistration was given at or helui 
the peak of the I'pidemics, and (c) that ll 
e])id(*mies wen* ol .siiflicieully large >('ale. I 
however, mass inoculations were given nsii 
less potent gamma globulin, or when the c): 
demies were already rapidli' diininistiing, or 
small-scale cpidtmiics, then it would be didicul 
if not impossilile, to detect any ell'ect attri 


! Data for llie.io elairta were oblainetl as fallows: 
Iiifoiiinitiaii was eollectisl l».v tbe BliUe lieallli depart- 
nicnt, willi tlw aid of a team from Hie Cmminiiiiciitilo 
Disease Center, la llw ooiiutie.s of Moiitgoluory, 
Ala.; ttHldwell, Catawlai, and .4 very, N. C.; Wii.slduB- 
toii atui Smvtli. Vn.; Carter, Temi.; parts of MeLeiai 
luid I'Javiess, Ky.; llaiidolph. Mo.; Bteanis, HeiKoo, 
and Meeker, Miim. ; Monroe, I’la.; and in tlie eilic.s 
of Bristol, \hi. and Teiiii. Inforination was sii|)|)lied 
1)V State healtli depart niiads for the followiii!; countie.s: 
CUermiiig and Btenijen, N. V.; Macon, Woodford, and 
Sheltiy, lit.; Marnuelto, Alich.; Park and Custer, 
Moiit.; and Polk, Wis. 

■paralytic status was cletcnnincd l>y a tiliysitnl tliera- 
pisi i»0 to 70 days after on.set of poliomyelitis in the 
Counties of .MoiitKOinery, Ain., Caldwell and Catawba 
X. C., Cliemmig and Steuben, X'. V., and Macon, III. 
In tlie Coiiulies of Wnsiiiugtoii and Siiiytli, Va., Carter, 
Tenii., parts of MuLoan and Davio.ss, Ky., Avery, 
X. C., and nnndolph, Mo., and in the eitie.s of Bristol, 
Va. and Toiiii,, paralytic status was busc<i on liospital 
rcconis and examinations made during early couva- 
lesceiico tiy physicians trained in muscle evalmUioii. 
In Stearns, Benton, and Meeker Counties, Minn., and 
in xMoiiroe County, Kla., paralytic status was linsed on 
hospital records aiui on physical tlierapists’ exami- 
nations made during early coiivale.scoiice. 


iilublc to giimrmi glotmlin. 

Ill ontec to exiimiuc critically ihc cpiilcir 
ctiivcs ill tlic muss inocuhUion incus, it w 
obviously lu'ccssury to limit the uiiulysis on 
lo those ureas wlierc gumma glohulin hud l)c 
administered prior lo the end ol the oulhici: 
and where, tli(>rcforc, some ohsciwiihlc clb 
might he cx))cclc(l. it was dccidml arhitrar 
tol-xamiiie only the epidemic curves from t 
(‘Oiuiiiunitics when" at least (i cases oceiirred 
the older, uninjected age group during I 
]icriod hegiiming 1 week after the date ol m 
inomdation, and whore al least 12 cnsi's 1: 
occurred during the period prior to mass use 
the yoimger age group that was to reee 
gamma glohulin. 

Using these criteria, 13 of the 2.1 e pi den 
were exelucled, leaving 10 epidemics suitable 
stiitly of asymmetry. The epidemic, curves 
the age group receiving inoculations w 
e.xainined and compared with similar cur 
from other epidemic coimties where no n: 
inoculations had been given. A wide vari 


lU 
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Table 4. Age shift .ltii i>iB poli«ii>yeliti» epiilcnues in muss imumlation nieas • 
I, Before an<l after mass inoeiilalioii 


Gounly and State hy population size 


Tolal^ 
population 


r>0,l)0l) or inoro: 
Montf^oinery, Ala.. 

Macon, 

Stouhon, N. Y 

Choinnnt^, N . Y.. .. 

St(3arns, Minn.^ — 
Catawba, N. 0 — 


25,001)- 50, nt)0: 
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Garter, Tenn 

Washington, Va 

Bristol City, Va., and ieniu 
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25,000 or less: 

Volk, WisZ-J 
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Uandolph, Mo.^ 

Woodford, 111. ^ — 
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Custer, Mont.2 

Park, Mont.- - 

Parts of Mebean and Daviess, Ky.^-- 
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0 


- 


- 


Percent- of {‘uses 
niider 10 


Bidnn'- 
inass 
iiineulation 


89 

00 

08 

78 

79 
82 


83 

80 

88 

09 

92 

71 

47 


After 

mass 

inoeulation 


53 
'17 
39 
05 
02 
4 1 


-19 

O't 

100 

41 

'10 

100 

19 


72 

7(1 

75 

43 

03 

08 

59 

100 

58 

80 


1 April 1 -October 
August 31 only, 

2 Age groups are 0 
^ Ago groups are 0 -15 and 


SI, i!.\iioi)t r<»r i’olk, Oftrior, atul Moiilgoiiuivy CJouiiluis wliorn 

-) and if)-!- ynfti’S Iximusc gamma globulin was adminisl.nrc^d Ibnmgli 


lala are eoinple 
age 14 y 


100 

10 () 

100 

25 

(17 

07 

100 


te tbroiigli 
(Mirs. 


104“ 


i»f cpidi'mic, c.ui’vcs was foimd, 

lull Uio comparison willi i.lm curves incpidcniic 
areas wIkm’c no gamma glo])iirm liad been cin- 
])loyed rfwcalod no consial-enl didcreuces. 

In of llio mass inotndation arons (Macon, 
111., Caldwell, N. 0., Catawba, N. C., and 
Montgomery Ala. Counties), the eiiideinie 
eurve tleelincd more steeply after the ])eak had 
been reached than it rose initially luvfore the 
peak. This resulted in iin asymmetrieal e.urv(i 
skewed to the left which miglit, ])erliaps, l)e 
interpreted as indicative of a gannna globulin 
ell'ccd.. This same type of epidemic, curve, 
howevei', was observed in areas where no gamma 
glohidin had bt^en given. ^ 

In addition, in only one. of these four areas,' 
naniely, Macon County, had gamma globulin 

(bunmn GlobuUn in t he rrophylnxis of PolimnycUlis 


been admitustered iniiir to the piuilc of tlu^ 
('l)idemie. iu the injected age group, liv tho 
otltor three (ioiiuties, mass inoculations were 
given 1 week after the ])(Uik inciihuKU! had 
t)een reai(he<l. In Moidgotuery Cminty, Ala., 
tlui alu'iipt deeliiu! in the numl)er of cases of 
poliomyelitis preceded tlie date of gamma 
globulin administration b,y 1 weede; tmly 2 
cases oc-eurred iu the wciek in which the mass 
ivuxnilations were given, while in the previous 
week l(i persons had licctonve ill. 

Since the epide.mic e.urves appeared to vary 
giuuitly in form and symnudry, it was eou- 
cllided that the ol)sorvcd usymmetihss could 
not he attributed with asauraiuie to giunma 
glohuliii dfects and llius could not he utili/.ed 
as mensiiros of the i)rc!veutiv() action of gaminu 



gloliiiliii ii) p()H()H)y(>lit.is, ai, ),.as|. lor Llio odI- 
bi’onl<rt sUtdinl in ID.W. 

Sliifl, ill /Vgi; DiKlrilxiiuiii 

if giiiniini. ^'loliiilin Ims ,( priiviiiilivc. ofl'ocl, 
Mh'ii liio tulitiiniKlral.ion of (his siihsliuuut (.o a 
salcc.lail yoiiiip: »tg(' f!:f(ni|) iiiighl, lx. 
l« i)ro(liic.(i a (l(>c'roaw in liia incidmco of (lio, 
disoaso in Mnil; firon)) coniimrod (o Ihc! rasl. 
ol llio i>()[)ula(ion. 'I'hiH ini}>id. |)o niaidfcsfiid 
i>y II shilt, in ago distrilnilion of casos toward 
llu! ol(h>r ngo group, hogiiining aliout. I wook 
ivftor liio daj,o of mass inooidalion, sinoo at. 
itial, time- Iho mimlx'r of oasos in frronp 

rocoiving gamma gloladinsimald ho. dimiidsliin<>- 

rapidly, ^ 

i lio ago dislrihiition Ix-foro and aftor ooni- 
imuiity inooidalion is shown for oaoh mass 
mmndation aroa in (ahh- 4. It can ho soon 
flint in alxmt (lO pi-roont of thoso oomiminitios 
siicli an ago sliift took i)la.(.-o. 

In attompting to find a nn-lhofi of ovahiating 
tiio ago shift and (ximiiaring it to jjust oxjiorionot^ 


Ilio in-ohloni of small nmnhors of pationis in- 
volvod was onoountoiod. 'I'wo approaohos woro, 
<■'"''•<'h>ro, ohoson and sinoo oa.<-li ono has ils own 
Hdvantag^ and disadvantagos, hoth an- pn-- 

Hontod. ri.o(irstn,oth,x|o,onsi.sto.lof.lividing 

tiio duration of oaoh opidomio of im,ro than 'Jr, 
oasos into 4 poriods of appro.ximntolv oipial 
•'nKl-l. and thon onlo, dating tho ago dislrilm- 
fioiis sopamti-ly for oaoh poriod, l'h<-,so data 

Hfo shown ,,, tahlod. It oan ho soon that tho 

niinihor o oasos m tlio lirst and last poriixis 
won- usually small, and in onh-r to allow for a 
moro, o.v(-n distribution, oaoh of thi-so oiiidomics 
was also dividod into l.luao grou))s of ])a.ti,-uts 
ol approximatoly oqiial sizo, and tlio ago dis- 
(rdmtion again oaloulatod (tal)h- (i), Tahlos 
7-12 show similar data for other (-pidi-mics i,', 
wln-n- no mass iixx-niations wi-ro givx-n 
for opidomios in llu- mass iisi- areas in im-vioii.s 
yoais, and for (-pidomios in ixist years in various 
areas tliroughout (lie |rni(,-(| .Stales, 'i'hix (i,. 
formation is gra|)liieally pre.sc-nti-d in figun-s 24 
and 2."); tlio (irst shows tho ago shifts donion- 
slratod hy dividing tin- opidende into tl inis hy 


''nl.I. .4. A«c shin .luvins , 

“■ .livide.l iiiio ;i ,K.ri«,ls of (-<,iiii| l,.„sll..s 


(toiitit.v and Slal.o l>,v pop- 
ulalion size 


Tinm of inasK inotiiiljiUon in 
rolalioTi (.0 S[)t‘(}in(} fxsriorl 


0 0,000 or mom: 
Moii-lj^omory, Ala.., 

Maron, Ill_. 

Stou})(m, K. Y 

CljcmmiK, N. Y_. 

Stoania, Minn.2^_ 

Catawba, N. U 


25,000-r)0,000: 

Marf|iioiio, Midi.. 

Caklwdl, N. C ' 

Washiogton, Va„ 

Ib’istol City, Vft. arifi Tonn 

ferny Ml, Va 

Monroe, Fla.^ 

25,000 or less: 

CtiHtor, MotiM. 


Middle of s(M;oiid period..., 

rmd of Hrsl- period 

Begiiining of scKiomi portud. 
Mjfidle of seeood period 
Hogimiing of third period. . 
Beginning of seeond jieriod.. 

Knd of Hrsj; period 

I second perio(i 

[ of second period .’ . 

[ Middle of second period 

f iMid of second poriod... 
Boginning of third perimL.'" 

Beginning of third period. 


Xumixii’ of 1 


Kii'sl I Second I 


p(‘rjo(i ! ()(‘riod 


I 'I'liini 
I IK'l'iofl 


0-0 

! 

Ill-I 

• 0-<l 

! 

I0-! 

•i 

•! 0-0 

., 1 .... , 

2-1 

■I 

5*1 

10 

1 ^ 

10 

12 

15 

10 


20 

s 

20 

3() 

f) 

27 

1 


(1 

0 

10 

2 

50 

13 

28 

■II 

1 1 

IS 

.18 

2 

2-1 

5 

15 

17 

^1 

1 1 

.5 

80 

10 

11 

1 5 

0 

8 

0 

0 

0 

1 

21 

0 

5 

in 

;j 

17 

S 

5 

^1 

7 

10 

10 

5 

7 

2 

3 

ol 

3 


10 


Peremil of casc'.s 
iiiKl(‘r 10 


i'’irsj. 

Jierldd 


Ifi-I- .voms Ix-canso gaaxna globulin was mla.in is wl i 


sr, 

01 

7! 

S7 

00 

70 


00 

CiH 

00 

77 

ao 


7,S 




S(>e- 

ond 

'riiinl 


1 period 

SI 

■17 

'IS 

3S 

•15 

30 

51 ^ 

75 

SI 

1 02 

50 

•10 

•17 

57 

82 

01 

^17 

00 

78 

38 

OK 

100 

50 

23 

3S 

,, 

25 


12 


Ibilii from .Bolk, iMoidgornt'ry, 
tljrongh ago U yt^nrs. 


JNihlie Ileal th M4)nogrui>h Nt>, 20, |y5 j 



Tal.l., fi. Ago .hif, , luring „nli„.„.vcli.j.s cpi.Ic.nios iu .n««H in«oul„,i„„ „ro,.s (1933) - 
HI . l.pi.loinic <nviclo,l ii,i„ .3 gr..i.,,.s of oases a|.,,roxi,nal.oly cpu.l si,.,, 


County and Statu l>y poj)- 
nlation sizo 


.’)(),()()() or itioj’o: 

Mont^^OHiury, Ala. 

Mnuoijj IK 

S (.(Ml bun, N. Y 

(KioinuuK, N. Y 

S(.(jarns, Mhuu- 

(.'ata\vl>a, N. O 


2r),o()()-r>(M)oo: 

iMaiTfijotUf, i\Ti((li 

( 'aldwoll, C ' 

WasJiiuMton, Va. 

Hristol CKty> Va. and 'IVuiti- 

Suiytli, Va 

Motu’oo, Fia.^ 

25,K0(J or less; 

0 us tor, Mont.‘C_, 


'I'inu; of niass inoeulajiou ij) 
relation to spoeific group 


Nuiuhor of eases 


1st grou)) 


Bogin rung of third group 

jvliddlc^ of s(a*ond group.. ^ 

Beginning of scu3ond groiif) 

liJiid of .sueoiut group 

Begi fining of tlilrd group., 

Boginiung of sotanid group 


Beginning of sueond groij[).. 
Ih'ginning of soeond gj'oup.. 
B(‘ginning (>f s(3t!orul groufj . 
Bogi fining of scuioiid groui> 

Middle <jf third grt>ui)„ 

I'nid of ,s(3(3ond group 

Hoginiiiiig of third group 


2rlgroui> 


3fl grouj) 


OH) 

10-1- 

OH) 

10+ 

0-0 

10 + 

88 

4 

8() 

8 

17 

10 

12 

10 

17 

8 

it 

17 

20 

8 

10 

14 

15 

81 

10 

8 

17 

2 

10 

18 

42 

5 

88 

10 

27 

18 

2t 

5 

20 

(i 

20 

21 

17 

1 

15 

1 1 

8 

18 

88 

7 

48 

0 

31 

17 

15 

0 

8 

8 

0 

5 

18 

1 

12 

0 

5 

8 

10 

8 

11 

1 

] ( 

4 

5 

10 

11 

0 

8 

15 

7 

2 

8 

5 

8 

0 


1 

1 





Poreont of eases 
inidor UJ 


First 

period 


S<) 

fio 

71 

81 

8<) 

8L 


81 

8;i 

()8 

On 

77 

88 


78 


i^<?eond 

periofi 


I’liird 

period 


K2 

08 

08 

80 

77 

77 


ns 

80 

no 

07 

78 


38 


7)2 

80 

d2 

r>n 

00 

dl) 


88 

on 

nn 

88 

78 

:i7 

an 


ler C’outily (lata e()iri])l()t.o otilv tlirougli AuLMisrSn Cetotier 81. Po||<, Montgomt'rv 

- groups aro O^i-, .uul I.H- .veans l.aeua.so prunua .lobnlu. was a.! (hrouKh a.o 1-1 ,vna.s. ’ 

I al)l«! 7. Af?a sl.ili .lunns poIionvvoliiiH e,,i,lo,„ic« it> areas noi re< eivliiK niass iiH«.ictali(.u (19.33) i 

‘Hvi<le,| i„i« .3 ,,„ri<HlH of ai.,,r<)xiu.atel.v «(|ual le.iKili 


(.’ounty and Htat(3 By 
population size 


I'otal 

population 


no, ()()() or more: 
iSt. Clair, Mieh...... 

M'iami, Oliio._ 

Wayne, Ohio 


2n,00()-n0,0(K); 

Dakota, Minn." 

Wilk(\s, ISC C 

llaneook, Oliio 

Barron, AVis.^ 

AVashington, Minin- 

Less than 25,000; 

Meigs, Ohio 

Asim, iV, 0 _ 

Douglas, Minn.=^ 

AVataiiga, N. 0 

jSehuylor, N. 


Nmnlnu’ of east's 


First ])(.*rind 


01, 000 
01, 800 
ns, 700 


40, 000 
4n, 200 
44, 800 
34, 700 
34, 500 


23, 200 
21, 000 
21, 300 
18, 300 
14, 200 


0 - 1 ) 


12 

12 

4 


1 1 

11 

0 

0 

11 


10 F 


( 

18 

7 


Seeond jierinrl 


OH) 


17 

7 

8 


17 

18 
8 

12 

10 


10 f 


10 

<) 

•1 


'riiird jienod 


OH) 


12 

5 

I 


10 

13 

4 

7 

5 


10 f 


10 


Peretmt of eases under 10 
ytJiii's 


First 

lieriofl 


fTanuiia Globulin in the Propliylaxis of Pol iomyol ills 


1)2 

48 

80 


71) 

85 

00 

8fi 

8n 


00 

no 

57 

54 

80 


Sfu'ond 

l)iu4od 


52 

41 

48 


81 

82 

88 

75 

no 


80 

80 

85 

04 

58 


18iird 

ptu’iod 


13 

83 


77 

02 

40 

58 

03 


80 

07 

50 

80 

22 


Hiiu \7u loner oi, 

nearl>y mass inooulation ar<3aH« 


13 



ciisos, whilo (1 k‘ olliec sliows ago sliifls (loinoii 
sirnled by dividing tlie (>|)id('niics in(o l.inrdH 
by liino. 

Tlio I wo figures for eacli !ir(>!i sliow cssenfiiilly 


(lie siinie I, lung and are, easier (o visualize I, ha 
(he more (lelailed dala ju'esenled iti (-he (-aldei 
The mass inoeiilal ion areas in lOr):} showe 
freriuent- shil'fs (oward an older age group; ' 


Initli' «. Aae shift dining (iolioinyc]iti.s ujiiili-inieM in iircms not r«tc;eiviiig muas iiioiMiliilioii (ID53) i 
II. hpideinie divided inin ■$ groups of eases of iippioxiiiiiilelj' ei|iiiil size 


Coind.v and State (ly popa- 
la lion siz(} 


Toial pop- 
ulation 


iNurnlK'r of niHfw 


First. ^I'oiip 


0-9 


o0,000 or more: 

St. Clair, Mich 

Miami, Ohio 

Way no, Ohio 

25,000-50,000: 

Dakota, Minn.-., 

AVilkcs, N. C 

Hnneoek, Ohio 

Barron, Wis.'_. ^ 

Washington, Minn.ii_ 

Less than 25,000: 

Meigs, Ohio 

Ashe, N. C 

Douglas, 

Watauga, N. C 

Schuyler, N. Y 


91, GOO 
61, 300 
58, 700 


49, 000 
46, 000 
44, 300 
34, 700 
34, 500 


23, 200 
21,900 
21,300 
IS, 300 
14, 200 


19 

8 

3 


104- 


iSecond group 


0-9 


10- 


Tlurd grou]> 


0-9 


;i()4- 


8 [ J3 

9 I 7 

7 j 5 


13 

3 

8 

10 


lhu‘e(‘ut of (!as(*s uiuler 10 
yi^ar.s 


16 

15 

4 
ti 

5 


First- 

group 


70 

17 

30 


79 

88 

90 

79 

85 


56 

'55 

63 

55 

78 


Sueotui 

gf’oup 


rhivd 

gl'OUJ) 


54 

4f 

56 


73 

76 

38 

67 

59 


78 

88 

70 

(hi 

50 


3( 

61 

3? 


81 

m 

4(1 

67 

03 


78 

57 

09 

78 

22 


. 

Table 9. Age shifts duriug previous oulhreaks of polio, nyelilis in mass iuoeulatio., areas (l9.|.|-52) 


County ami State by 
poijulation size 


T()(.al 

population 

(1950) 

Haiti pel 
100,000 
popula- 
tion 


(Yuiubtu’ of ense.s 


Iku’eent of (la-ses 
undfu’ It) years 

Yeai- 

.h'ir.si. 

grout) 

H{*eoiid 

grouj) 

Till I'd 

group 

l'’irst 

Second 

1 Third 





0-9 

lOI-- 

0-0 

KH- 

0-9 

10 1 

group 

group 

group 

50,000 or more: 

Montgoinory, Ala 

lo-io 

1.39, (too 
99, 000 
92, 000 
87, 090 
70, 700 
Cl, 801) 

43, 350 

39 


i 










Macon, 111. 

(2 

6 

(4 

7 

14 

[ 



93 

(i3 

38 

39 
38 
81 

B ton bon, N. Y 

lUO^ 

1044 

11)44 

1052 

1948 

1948 

64 

16 

9 

12 

10 

10 

6 

46 

34 

0 ( 
64 
47 
62 
38 
83 

67 

CheniuuK, N. Y. 

Btoarns, Minn.L 

305 

259 

54 

52 

60 

32 

40 

3tl 

53 
! 46 

28 

22 

55 

13 

1 it 

Catawba. N. C . 

25,000-50,000: 

CakhvGli, (S'. C,. 

78 

157 

9 

34 

15 

7 

7 

26 

8 

9 

6 

17 

10 

'4 

4 6 

47 

71 


71 

8 

5 

7 

4 

7 

^ i 

62 

64 

88 

' Age groups are 0~ J 4 and 1 5 -h . ' I' 



1;, 





14 


Boblic llealUi Alotu^gnipii No, 20, 1954 



I 


in. Abc .shif.« previous ouihreaks of polio.nyeli.is i„ u.ass inoeuhuiou areas (1911-53) 

lulu .’I pei iods of approxiaialely eipial lciij»![i, 


Couiily uiicl Ktale l).v popu- 
lal ioii sizo 


5(),(J{)() oi* nioj'o: 

Montgomery, Alfl... 

Maeoii, IIL. 

iS(;(uil)nn, 'iV. Y. 

Choimmg, N, Y.„„ 

Hteai'iis, Mimi.i 

Catawba, N, O 


25 ,()() t )- r >(),( J () 0 : 
Caldwoll, N. 0. 


Age groups ft, ()_,4 I 


I.Si), 000 

no, 000 
02, 000 
87, 000 
70, 700 
(>l, 800 


N^iiiiiher of eases 


Total I"”' 

po.M.k- 

lion (10.50) IX; 


8(>e()iKl 

IHiruxI 


0-0 lO-l- 0-0 i()..|.. ()-.() |0 |- 


INo'oent of ojLses 
inidor U) y(!(ir.s 


l'’ir.st 8 (>com(I 'I'liirfl 
porioil period pi'riod 


O'l 10 .5 18 II 10 

305 .51 00 .|(i 22 


17 I 
10 0 


2.50 .52 32 .51 

78 I -I 10 10 

1.57 24 3 41 


•Ol .50 10 21 

10 8 7 0 

44 8 0 i) 


74 0 


I nhio 11. Age Hlufis during iM.liomyelHis oiiH.reaks in various ureas in previous years (l9.50-.52) 
« l»vi< lcd into 3 groii|iH of cases of appro.\imalely e(|ual size 


Nmnl>or of cases 


Coim(,y aiul Stain f)y 
I >o]) Illation sizo 


Largo ]K>j)iila(,ion (lOO.OOOH-): 

Now York City, N, Y 

•Ibiltiimm!, Md 

Now ITavtni, Cnnii 

Now Havon, CJonn " 

riartford, ( k>nn 

irai'tford, Ooiiii.. 

FalHiold, Coim 

Pierce, Wash..-. 

Wedgwielc, Kans ' 

Wiiuicbago, Til 


Mociei ale iio|)ul(i(ioM (50,000- 
150.000): 

Yakima, Wa.sli 

Siiohoinish, Waah..(.. 
vSiiuhomish, Waslu, 

Olminpnigii, fij ^ 

Shawnee, .Kans-_ 

Clark, Wash 

Vonnillioii, in _ 

TCtsap, Wasli 

Kitsap, Wash 

Whatcom, Wash 


Small population (less than 
60,000) : 

tlinatilla, Oreg 

Coles , III ........,:: ■" 

Chelan, Wasli. 


7. !)00, 000 
050, 000 
545, 800 
545, 800 
540, 000 
540, 000 
504, 300 
275, 000 
222, 300 
1 52, 400 


135, 000 
111, 000 
111, 000 
100, 100 
105, 400 
85, 300 
85, 000 
75, 700 
75, 700 
00, 700 


41 , 7Q0 
40, 300 
30, 000 


Al.I.aek 
rate per 
100,000 
popil- 
latioii 


l''ir.st Seeond 'I’hird 
group group grouj) 

0-0 10-I-. 0 -<)|l 04 - o-o|to-i- 


Percent of (iases 
under 10 yeans 


l''il•st .Second Third 
l>erio<l iieriod iioriod 


10 131 1211 1,50 122 

32 72 20 70 40 

0 0 10 II 5 

8 8 5 7 (I 

211 28 23 20 24 

20 17 17 8 20 

18 10 18 12 18 

IR 0 12 0 10 

108 40 33 .51 22 

31) It) 7 11 8 


44 28 37 ID 30 

D 10 7 2 4 

0 5 D 0 .|. 

10. 10 22 22 13 

13 20 22 17 10 

,7 5 0 1 8 

10 21 23 17 21 

5 2 0 4 0 

1) 0 14 10 7 

11 13 : 4 : M 8 


130 17 0 4 15 8 4 

887 27 21 21) 41 15 23 

303 I 22 I 14 10 27 [ ID 17 
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I able Ji. Age shihs diiriiig iioliomyelili.s mil breaks in various areas in previous years (1950-52) — f'oiil iiun^l 
!♦ l^jiitfeinie ilivuIcMi into 3 groups of eases of approxitnalely 4 ?<|ual size,— Con tin lU'il 


County and State ))y 
population .size 


Small population (loss than 
50,000— 'Conti nuof I 

Okanogan, Wash 

^ fill hour, Grog 

Wythe, va._. 

Meeker, .Minn„ 

Douglas, Wash ^ 


Vonc 

l\)pu- 

lation 

AHack 
rale i)er 
100,000 
popu- 
lation 


29, 100 

■ 

124 

l!)r)2 

23. 200 

224 

iimo 

23, 000 

790 

I9r)2 

19, 000 

184 

19.i2 

10, 800 

315 


.\u ruber of eases 


h'ij'st 

grouf) 


()~0 


0 

5^1 

0 

5 


10 I 


7 

0 

23 

4 


Seeond 

group 


0-0 


10 


0 

0 

27 

5 

8 


Tliird 

group 


O'O 


2 
1 1 
20 
0 
0 


lot- 


Ihireeiit of eases 
under 10 vrvirs 


period 


80 

50 

70 

00 

50 


Hr^eoud 

fXM’iod 


ao 

00 

08 

55 

88 


Third 

prM'iod 


18 

58 

70 

82 

40 


I aide 12* Age shifis during polioinyelilis out breaks in various areas in previous years (1 950-52) 
*M^klcini(3 divided into 8 periods of approxinialoly equal lengtb 


County atrd State 


’Vear 


Largo population (J 00,000-}'): 
Now York City, N. 

Baltimore, Md 

New Haven, Conn I 

New Haven, Conn 

Hartford, Conn 

Hartford, Conn "" 

Fairfield, Conn 

Pierce, Wash.. 

Sedgwick, Kans ' 

Winnebago, III 


iModerato population (oO.OOO- 
^150,000): 

Yakima, Wash 

Snohomish, Wash 

Snohomish, Wash 

Champaign, III ”1' 

Shawnoo, Kans_ _ 

Clark, Wash__r.,_"'‘ 

Varinillion, III 

Kitsap, Wash... 

Kitsap, Wash J' 

Whatcomb, Wash * 


population (less than 

Umatilla, Oreg 

Coles, III 

Chelan, Wash 

Okanogan, Wash 

, Malheur, Grog 

Wythe, Va .'I'"' 

Meeker, Minn 

Douglas, Wash 


1952 

1950 

1951 
1052 

1952 

1051 

1052 

1950 

1951 
J052 


J950 

1952 

1951 

1952 
1952 
1950 
1052 
1950 
1052 
1962 


1962 

1962 

1952 

1952 

1952 

1950 

1962 

1960 


PO))U- 

lation 


7, 900, 000 
950, 000 
545, 800 
545, 800 
540, 000 
540, 000 
504, 300 
275, 900 
222, 300 
152, 400 


185, 000 
111, 000 
Ml, 000 
100, 100 
105, 400 
85, 300 
85, 0(H) 
75, 700 
75, 700 
00, 700 


41, 700 
40. 300 
39, 000 
29, 100 
23, 200 
23, 000 
19, 000 
10, 800 


Attack 
rate p(jr 
100,000 
poi)u- 
iation 


10 

32 

9 

8 

29 

20 

18 

18 

108 

39 


185 

85 

82 

fOO 

.115 

35 

147 

84 

74 

82 


180 

387 

803 

124 

224 

790 

184 

039 

I 


Nnnibor of eases 


First 

Second 

Third 

period 

period 

period 

0-9 

104 

0-9 

104 

0-9 

10- 

0 

7 

173 

159 

258 

194 

20 

5 

129 

55 

00 

38 

5 

8 

17 

8 

3 

8 

5 

1 

8 

8 

(I 

1 1 

28 

18 

10 

42 

15 

15 

12 

f 1 

18 

42 

10 

15 

10 

18 

12 

18 

18 

ir, 

5 

7 

8 

13 

7 

0 

4 

5 

84 

40 

00 

34 

14 

10 

1 1 

14 

0 

5 

7 

25 

41 

45 

22 

41 

8 

2 

\) 

1 1 

7 

7 

4 

5 

9 

10 

4 

4 

n 

1 1 

28 

27 

22 

18 

7 

2 

42 

20 

27 

17 

2 

0 

5 

7 

2 

8 

5 

8 

29 

18 

80 

89 

2 

5 

4 

7 

8 

5 

9 

0 

1 1 

20 

0 

4 

9 

5 

19 

5 

9 

8 

20 

9 

5 

10 

1 

0 

1 1 

5 

44 

57 

10 

23 

22 

14 

22 

30 

10 

1 4 

1 

7 

4 

9 

8 

9 

0 

3 

4 

7 

19 

18 

54 

23 

51 

27 

20 

8 

7 

1 

8 

8 

9 

2 

M 

.:1 

4 


0 

I 


Pm’emit of (juki^s • 
under 10 yemrs 


First 

i)eri<)d 


40 

80 

88 

83 

04 

52 

17 

42 


58 


22 

00 

II 

50 

78 

25 

88 

20 

00 

04 


00 

00 

01 

80 

07 

70 

88 

03 


Simond 

period 


52 

70 

08 

50 

52 

80 

41) 

88 

05 

44 


48 

45 

47 

51 

02 

12 

00 

30 

35 

79 


21 

44 

12 

31 

80 

05 

50 

81 


Third 

l)erl()(l 


57 

05 

27 

'50 

51) 

40 

40 

44 

00 

55 


35 

50 

50 

08 

01 

20 

48 

88 

00 

53 


100 

•II 

58 

25 

50 

71 

82 

40 
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few coimtics, however, sliiflofl toward a yoiinner 
ag(i group 01 ' reinaiiiod uiuslianged. Tlio clinrto 
of proAdous epidemics in mass iiioculalioii anais 
and of otlier epidemics in 195;:i indicate, how- 
ever, tliat sldlts in age. disirilaition toward'an 
oJder age ocemred fairly conunonly. This fact, 
together with the (pusstionabhi validity of com- 
paring trends evidiait this year in mass inocu- 
lation areas witii those occui-ring in other ej)!- 
(lemic ai'cas m this and previous years, made 
this apjiroaeh unsuita.l)le; and, therefore, no 
dehnite (^inclusions could he drawn. 

Modification of Jf iira tion of lipidejnic 

f aille j;{ shows the duralhin of ejiideinies in 
tlie 10 to 90 pereeiitile range in those mass 
mocuhition areas where more than 2.'i eases 
oeeurred lor both the. age group ree/uving 
Kiuniirngloliulin and for the general population! 

I he (luralioii of the outlireaks in the age groujis 
receiving gamma, gloliulin ranged from (i to j:i 
weeks, 'raliJcis 14 and ITi show the duration of 
Jirevions outlireaks in mass iiioeiilation areas 
and in ariats in whieh e,pidemie.s oeeurred during 


1953, liiit m whieh no mass inoculations were 
given, J.t is apparetit from these data that the 
duration of epidemics in the.se la tter comm uni- 
ties did not differ consistently froni tlio.se found 
m mass inoeulatiou areas. Tliis fact is also 
shown graiihienlly in figure 2(i. Here the dura- 
tion of epidemics in mass iumjula tion and other 
fu-eas IS eompared to the a(,tack rate, and po|iuhi- 
( ion size, ft eau he siam that the attack rates in 
mass iuocida.tioii areas Avere geiuirallA’' liigluir 
than those in otluw aieas, and that, witliin (he 
limitations of the data, the dura tions of the out- 
lireaks varied widc-ly, with no apparent reliKion 
to attaelc rate, population size, or wiietlier or 
not mass iiioeulatioiis had lieiai givmi. 

(i()iii[mrisoii of .Paralytic Attack Kates 

Since it was not jinssilile to achieve jiosilive 
(joneliisious from eonsideratiou of the tlu-eo 
loi (going methods of analysis, another ajijiroa eh 
Avas e.vpiored. C’onsideration Avas given to the 
possiliility of eoiniiaring the iiaralytie ratos 
licfore, during, and nft('r the significa.nt jivob'c- 
fion iiei-iod desei'ilied hy Haminun and asso- 


Tiihle lit. (il-poIioinyeliliH <>|ii(l«! 


and Sl-nUi hy 
pojfiilution hIzo 


tuu!H irt areas masH itiociilal ion (I95:j) > 


Unn 


Popula- 
tion In 
(h‘J 
year 
mi 

gruni) 


Numhor of 


i]\) 

y<uxrs 


oO, ()()() or niore: 

Montgomery, .\ln 

Mauon, III 

^(onl)oii, N, Y "17 

(.8101 min a, N’. Y 

1 :«), 0 ()() 
ill), 000 
02 , 000 
87, 000 
70, 700 
01,800 

20, -124 
18, 7.'i3 
18, 32.') 
10 , 218 

21, ,S<I0 
14, 108 

85 

8 t) 

54 

4t) 

108 

(M 

H foams, iVjinn. 2 _ 

(kit awlm, .N, C . 1 ,. 

25,000-50,000: 

Marejnotto, 

Oaldwoll, K. 0 ' 

Wnsluiiafou, Va 

Bristol '(.’ify, Vn., and ' 

Toim 

Buiyfh, Va " 

Monrao, Fla.^ ._1 

47, 700 
43, a.'iO 
37, 000 

33, 100 
30, 100 
30, 000 

0, 300 
10, 774 

8, .'iOO 

8 , 000 

0, 840 

0, 740 

48 

Ml 

20 

85 

82 

11 ) 

25,000 or loss: 

Custor, Mont.3_ 

12 , 000 

o ann 

18' 

' 

uuy 


Kid- 

yoars 


2;j 

rui 

IS 

82 

82 


25 

81 

22 

15 

li 

84 


10 


lliihi j)(‘r 

:i 00,000 

for 

lotal 

popula- 

tion 


7.S 

70 

1(0 

77 

lot 

151 


M8 

828 

180 

15.1 

148 

177 


280 


Halo ]H)rj 
1 00, 000 
for 
0 4) 
y(^ar 
mi 


202 

208 

205 

802 

47t 

482 


402 

1,030 

841 

488 

408 

282 


408 


Duration of (i})kloniics 
(wonks) 


0 - 1 ) 

yfuins 


1 1 

7 
11 
18 

8 
0 


I 0 }- 
ytuu's 


(2 

10 

10 

0 

8 

5 


0 

18 

0 

0 

0 

10 


All 

agtfs 


1 1 
1 0 
10 
.11 
8 
5 


0 

0 

7 

\) 

0 

HI 


10 


Moiitgijirairy C(JiiiitI{!s lannpUac onlv thniugli D^um(1 f toiU from Polk, Carter, aiirt 

dates of onset of the 10 and 1)0 iioreeniile of rases ^ ^ 'wwsured hy the interval in avocIcs lietWeeu 

* .Ago groups arc 0-M and IfH-. 


Onnimn Globulin in the Propliylnxis ofPolioniyclilis 



Tiil.lc I I. Diirnlion of previous cpirleiiiie.s in uia.ss iiioculitl ion nreas ' (I'HI-.-ja) 


Ctiunty ami State 
hv populatuui size 

A’ ear 

'I'olal 

X umber of eases 

llaidj per 
100,000 
for (.nlnl 
popu- 
lation 

Ualt^ per 
100,000 
i'ov (H) 

iig(? 

group 

1 )unil ion o\' epideinie 
(\V(‘(5ks) 

pop Il- 
ia It on 

0-9 

yeni's 

10+ 

years 

0-0 

years 

10 1- 
ytuirs 

All tig<!S 

n.OIK) or iiMrn>: 

.Motii iioiiicj’v, Ala 1 

1049 

130, 000 

40 

M 

30 

130 

13 

1 1 

12 

1 1 

Maron. Ill/ 

1052 

00, 000 

38 

25 

(M 

305 

1 38 

13 

13 

Stmiln'ii. X, V 

1944 

02, 000 

122 

159 

134 

130 

12 

13 

13 

Chiuoutig. X. V. . 

1014 

S7, 000 

113 

112 

259 

0 

10 

0 

Stoani^p Mill!).' 

1052 

70, 700 

31 

24 

78 

4 1 
125 

.0 

17 

1 1 

Catawhii, C 

1048 

61, 800 

77 

20 

157 

0 

0 

10 

5,1100-50.000: 





74 





ralthvd!. X. C 

1948 

43, 350 

22 

10 

51 

7 

7 

7 


‘ only (‘piiitjjnics of inoro than 2o casof?. Duration inoa.surod by l/hn inbu'val in wnoks Ix^t.wcruj (lab?H 

of of the 10 aiul tJO pureonlilc of case?. 

- Aa<‘ groups aru 0-M and 15+ . 


Tabli? 15* 


Duration of poIioinycUliB cpidcniice in areas noL receiving; masH iiHiculut ion (I05ii) * 


t!ounty and State l)y 

Total 

popula- 

tion 

Poptlltt- 
t4on in 
0-0 year 
age 
grou]) 

N 111 liber of cases 

Hate 1)01 
100,000 
' for total 
popula- 
tion 

• Pate pet 
100,000 
for 0-0 
year age 
' gniuj) 

, Dunitiou of epidemic, H 

(weeks) 

population size 

0-0 

years 

10 + 
years 

0 0 
ytuirs 

10 + 
yt'urs 

All agcbs 

50.000 or more: 

St. Clair, Mich 

9 1 , 600 

10, 343 
12,462 
12, 168 

41 

24 

li 

33 

23 

16 

21 

212 

0 

10 

10 

6 

8 

0 

8 

Miami, Ohio,. 

Cl, 300 
58, 700 

W'aviie, Ohio 

/ / 
46 

1 ,if> 

90 

10 


0 

25.000-50.000; 

Dakoia, Aliiin.^,.. 

Wilkes, X. 

liaucock. Ohio 

Barron, Wis,* 

40, 000 
45, 200 
44, 300 
34, 700 
34, 500 

J4, 890 
11,206 

8, 506 
10, 382 
10, 307 

38 

42 

16 

25 

26 

10 

14 

12 

10 

12 

i)8 

121 

(i3 

101 

no 

255 

375 

186 

13 

M 

7 

It) 

' 10 

7 

12 

10 

10 

Washington, A linn,- 

24 1 
252 

0 

8 

S 

8 

10 

8 

Less than 25,000: 

Alotgs, Ohio 

Ashe, X. C 

23, 200 

9 1 onn 

4, 706 

00 i 

10 

8 

0 

10 

1 16 

396 

8 

8 

8 

Douglas, Aihm.s 

Watauga, XL C.. 

21, 300 
18, 300 
1-1, 200 

0, 

6. 087 

4, 224 
2,010 

17 

21 

20 

13 

1 10 
146 

325 

345 

4 

7 

5 

10 

1 

10 

Schuyler, X. A’' 

1 1 

13 

160 

183 

473 

■117 

II 

13 

. 8 

11 

6 


I, (, ipt. are 0 11 and loH- years to permit comparison with ncarhy 


nuiss jtuuMilul ton urtJtiH, 


‘iiitos ill tlie inoculated and uniiiociihitcfl cliil- 
iiotowortlij^ that many pnmlytic 
iivnu(ired in luiinoeulated chiidrdn, coii- 
rolatively small number of sucli 
'light to exist. It tras necessary, 
question the validity of this com- 
ftuse of the presumably disparate 


(.'oinposiiioii und iinkiunvn si/.(» tH* flu* |\vo 
groups* Ih wus rt)nc(uvnl)l(‘ llial fuclors (^\is^(Ml 
whioli would inuko llit^ iiinuotuilalrd gnuips a 
biuHod s(’|(*<dion, \{, was, lli(*n*f()r(\ iiiij)r()p<w to 
I'liiw iiHdliod nf iiitalysis to jJa* {'xpiM'iiaioo 
ill connti(‘H wluui' innss ifijtudinus wnro given. 
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K. Modification of Sevc^ritv of 

"ID 1 ' ’ 


In five iiitias inoeiila(,ioii areas a siiffieitMil, 
naniljer of eases of polioiuveliUs cleveloj)ed afi.er 
ganiina glohuliii wits ndniinisLered to afl'oj-d op- 
IJortiniity to sHuly tlie. po.s.sil)le modifyin^r effect 


ol ganinia. glo))iiliti on the severity of paralysis 
In these eonnties all paldaits (M) \eai's of' a<.-e 
who heeoine ill .lurin- the period ■he<,nnning'’l 
w<«el< prior to mass inoenlutions and eontiniiinp: 
loi. :i I (lays aftca-wards were (>.\'amiu<H[ by j)|,vsi- 
oal thera.|>ists. l^ss.mtiidly all lJu'se examina- 
tions weiv done oO-yo days aft,,,' date of onset 


iMLtjr (in.ie oi ons(‘l . 

- 


Conn I V 


CaidwoII, i\. C.. 

( Jubiwha^ N, C 

N. 

Ma(u>n, III.,. " ' 

►Sl.iMilx’n, iS\ V ' “ 


Total.. 


^ rotalH flo not. 

in wind) gainnui glolj! 
kIoIhiUh was /^ivon afjnr or 


Crou]) 1 

No KiiinrriH glohnhri ]] 

OJlSOt 

(hi sot ill 
W(sik 

Cri.s(!t {»ri 

Onset 

prior to 

da.v of 

afier 

mass iis(‘ 

mass iisn 

mass uso 

17 

0 

7 

<) 

1 

0 


2 

j 

0 

1 

0 

8 

8 


•18 

8 

.( 1 


'.rotnl 


2^1 

10 

0 

7 

JT) 


02 


Croup 2 , (laimna gl 
pi'ior lo oiisfil 

l ™7 

8 ™ 8 I 

(lays 

days 

hefore 

l)(‘l'or(i 

onsci 

onset 

1 Jl 

8 

( 

2 

1 

1 

(i 

5 

(> 

0 

82 

10 




1’otal 


8 

[ I 
12 

•18 


- ...I 




", — -- — - 

Ag(? group 

( iroui> I 

. No garnnm glofndin prior to 
ons(0( 

Croup 2.^ Carnnia glol)ulin 
l>rior to onset 

Ons(!(. in 
W{x^k 
prior to 
mass us(^ 

Oj)s(‘t on 
day of 
mass use 

Onset after 
muss use 

Total 

h-7 days 
Indore 
onset 

8H 1 

days he- 
fore onsid. 

Total 

U* 

■ 

2 

0 

2 

•1 

8 

0 

0 

10 

*} 

'PolaL , 

12 

'1 

•t 

r> 

4 

88 

20 

17 

.12 

tj 

28 

22 

•18 

8 

M 

02 

82 

10 

^18 

/'ll * . . . . 








Ako 


OH 

5 M) 

Corroctixl 2,-10 


Cnsos with 

oiisoL in 
w<M*k prior 
to nH<‘ 


at 

.12 


CyAsns with 
onsot iifler 
mass uso 


20 

22 


o.ia 


(insos la 'Sn at S)r‘umerlhau'’in aias, "''‘’I’ ? >»■« ^ 

Kainma globiiliiMvttS aftor onsot, Tho countins aro* Caldwell nVir/ ^ which 

Nh Y., and Macon, 111. i<nnuu..s ai(.. (..akhvoll and Catawba,. N. C.; Choinung and Stciibon, 

Cni.nini Globulin in ihc Prophylnxis or Polioiuyclilis 
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TahlelJK DistribuUoii of muscle scores in fiveiiinss inoeiilulion arens * ainon^ oases of polioinyoIiliH wilh oiiscts 
chiriiig specific periods before and after mass iiiociilatioji 



Group 1. No gamma globulin prior 
(lO ousel. 

(.it’oup 2. Gamma gobulin 
prior to onset 

Muscle scores (percijnt involvement) 

On.s(3t 
in week 
prior to 
mass 

use 

On. set 
on {lay 
of mass 
u.so 

Ons(‘t 

after 

mass 

use 

'r()l.al 

l~7 

(lay:i 

l)(‘for<^ 

0]lS(3t 

8-81 

(lays 

l)(4ore 

011S<‘t 

Toial 

0 

() 

0 

1 

n 

7 




8 

1 

20 

(i 

0 . 1 - 0,49 

0 

8 

1 

2 

.1 

9 

( 

I 


0.r)~4.9 

99 

0 

1 1 

1 

<) 


5, 0-9.9 

8 

4 

4 

<> 

1 1 

1 1 
,1 


10.0-14.9 

0 

2 

2 

0 

n 

1 1 
a 

8 

d 


15.0-24.0 

ft 


8 

0 

2r).0-34.9 

2 

0 

0 

0 

f 

0 


8 

0 

0 

0 

0 

0 

0 


35.0-44.9.., 

2 

n 

£l 

1) 

r5 

0 

0 

1 

i) 

0 


8 

0 

0 

45.0-54.9. 

0 

0 

1 

u 

f 1 



55,0-04.9... . 

1 

u 

<) 


05.0-74.9 

1 

n 

1 

/I 

1 


J 

0 

75.0+ 

1 

0 


1 

1 




1 


0 

Total 

43 

7.37 

.^9 

8 

7*81 
37. 5 

1 1 

/lO 


10 

8. 70 

‘18 

^ 1 . 01 
27. 1 

Geometric mean (])ercont involve meat) 

Percent of severe 2 cases 

1 1 . 

7. 30 
97 9 

7. 42 

90 9 

5. 71 

9 1 9 

1 1 

A / . u 


0 J , 9 

18. 8 


Analysis of variatuscs (ai)lo ^ 


Source of variation 

rl, r. 

.S..S. 

M. S. 

V 

Between groups 

1 

. 722 
23, 191 

. 722 
. 258 

2. 80 

Within groups' 

90 




Total 

91 

23. 913 




’ I au I'uin lilies arc: ua c weji, i\, u ■ C 
■ Muscle scores of 10 ])orcnn(, or more, 

^ Based on eases having muscle scores of 0.5 ncreenl; or greal.m-. 
geometric means of groups. 


F tost signibcann*: 
l^r^O.IO 


Analy.sis of varianci* (ost for dilleronn* hetwoim 


Table 19. DlsUibiilion of j.ni-alytic and noiipaialylic v.mv.h in live mass inoenlalion areim ' n il h oimclM <l.ii- 
mg 9i)ecific pcrlodH before and after iiiiimh Inoeulatioji 


Status of paml 3 %sis 


Paralytic oases 2 

Nonparnlytic cases. 


Total.. .i 

Percent nonparalytic. 


Group 1. No gamma globulin 
j)rior to ons(!(, 


Onset in 

Onset on 

week prior 

flay of 

to mass 

mns.4 

use 

use 

37 

7 

0 

1 

43 

8 

14.0 

12. 5 


Onset 

jift.er 

Jnass 

use 


To(al 


5;i 

11 


II 

18. 2 


(12 
11. 5 


Group 2. ^ Gumma, glnluilln 
[irior to onsof 


1-7 

days 

before 

onset 


25 

7 


82 

21, I) 


8-81 

days 

beloj'o 

onM(‘(, 


i I 
2 


Tola! 


81) 

i) 


Mi 

12. 5 


'\H 

JH. 8 


* 0.49 porMnfiiTvolvom^^^^^ CaUwIta, N. C.; IVlacoti, III.; Htenl.eii, iV. Y.; and Clieiinn.K, N’. Y. 
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A lotal of 110 patients was iriclu(lcd in this 
aspect of the stiicly (table 16). These can ho 
soparatcf] into those who did not receive gamma 
glol)uIin (gi'oiip Ij 02 cases) and those receiving 
it (group 2, 48 eases). Within group 1, 43 
pati(!nts had onsets prior to the mass inocula- 
tion i)]’ogi'am and 19 came down at the time of, 
or following, the program. Witliin group 2, 32 
patien ts received gamma glolndin within 1 wetslc 
of onset, and 10 patients received it from 8 to 
31 days prior to onset. 

J h(i ago distribution of these patients is 
showir in table 17. Tlio "cases occurring before 
mass inoc.ulations were iJj’cdominantly under f) 
.years of age, whereas after the pmgram, a 
Jnodcrate sliift of incidence to the O- to 9-vear 
group seemed to occur. Thus, the in-ogressive 
shift in age com])osition of cases during an 
epidemic, shown previously for the group over 
10 y(aira of ago, also appeared to operate wi(.hin 
the muhir lO-year-age gi-oup in these counties. 
A Clii-s(iuH.re t<!st, however, failed to show a 
significant difierence in tiio age distribution of 
childi on before and aftei’ mass inoculation 
(P=0.13). 

'Phe Htwei-ity of pa.ralysis of the cases in these 
groups is pri'sented in table IS. Tlie disti-ibu- 
tions oi muscle scores are rougiily similar. 
Most of the (;ases were mild, approxiina.t<!ly 
half of the cases having not more tlian O.'o 
percent musele involvement. 'Phveo simple 
measures were (ihoseii to eom])are th(! i-elativt* 
severity ol tlie groups: (a) tlie geometrie nuain 
of eases witli musele scores of O.O ]>ercent oi' 
greater; (/>) the ])ereont of cases with "sc'.vere” 
paralysis, defined arbitrarily ns 10 i)oroent or 
greater involvement; and (c) Llio ina-tjont of 
uojiparalytie eases. 

Using these three) measm-es, tlie patients who 
received no gamma globulin, group 1, luid a. 
somewhat higher geometric mean muscle sceiro, 
7.42 ])ercent, than the patients who were givem 
gamma globulin, group 2, 4.01 percent. Simi- 
larly, there were 32.3 percent of “severe” cases 
in group 1 compared witli 27.1 percent in 
group 2. As for nonparalytie erases, there wore 
14.5 percent in group 1 and 18.8 percent in 
p'Oiip 2 (table 19). Tlieso difrorenees all 
indicate that the sever itj^ of paralysis in the 
patients who did not receive gamma globulin 
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was somewhat greater than that in tlie patients 
receiving it. 

Such difierenees could he construed as either 
due to elianee or to a slightly lieneficial modi- 
fying effect of gamma globulin. An analysis of 
variance was performed on the data in table 18. 
Ibis revealed that tlie difi’erence between, the 
geometric moans of group l and grouji 2 was 
not significantly diirerent (P=:0.I0). 

Similarly, none of the other difi'erenees 
obsei'ved between Ihe two groups or witlun the 
gi Clips using an.y of tlie throe measures of 
severity was signifieaiitly different. It must he 
coneinded, therefore, that a modifying effect of 
gamma globulin hail not heeii statisticall.y 
ih'monstrated in the mass inoculation areas. 

Summary and Conclusions 

'I’Ik' ma.ss injeetion of gamma glolndin carried 
out on a large scale in 1953 in tlie United States 
as a method to prevent |)n.ra].y.sis in polioinye- 
iitis infection was done as 'a public health 
nioasiirt' in rosp()n8(j to a wuhispraul defiiand 
iind. not on an oxpcvnniontal basis. As sutjh, 
a I tempts to draw (jouclusioiis .regarding its 
effic.iie.y have not heeii eu.sy, and in many 
instances, Jiavo been Impossihle. In any event, 
the methods of a.iial 3 'si.s of carefully compiled 
and extensive data on the use of gaiiinm glolm- 
lin In these epidemic areas and populations, 
wheia it might have lieon expected to he 
efleetive, did not jdcid statistically lueasiirable 
residls. 'I.'horefore, its preventive effect in 
community proph.ylaxis as practiced dm-ing 
1953 has not been demonstrated. Also, no 
modificatiou of (he severity of paralysis by 
gamma globulin was sliown. Nevertheless, the 
committee eaimot say that the use of gamma 
globulin by mass inoenlation prodiiecd no offoct. 

Ill order to resolve tlie (]iiestiona concerning 
the officac.y of mass use of gamma globulin, 
further study with standardized material and . 
proper control,^ woidd bo required. It should, 
moreover, be ])ointcd out that the efficient use 
of mass inoculation of gamma globulin in 
juvenile poinilationa during polioinyelitis cpi- 
domies as a control measure is beset with diffi- 
culties, and an elfoctivo program is not easily 
set in motion, nor can its eff'oets bo easily 
measured. 
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Figure 2«. Number of eases of poliomyelitis, Caldwell County, N. C., 1<J53, I,y week of onset, 
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Figure 7A. Total weekly polioiiiyelilis iucitlciicc rales per 100,000 populiitioii, Wasliiiigtoii Coimlj', Va., 1953« 

hy week of onset, and paralytic status. 
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Vigil rc 9A. Totttl weekly polioniyelilis incidence rales per 100,000 population, IMariiuette County, jAIicht, 
1953, by week of report, and paralytic status of cases, by week of onset. 
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Figure llA. Tolal weekly polioiiiyclili.s incideiuio i-hIph per l>«pulalioit, iMeFeiiii iitiil DuvieuM ( ’ 
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Figure 17 A. Total weekly poliomyelitis iuci<lcnce rates per 100,000 populolion, Benton County, A linn,, 
by week of report, and i)aralytic stains of cases, by ^rcck of onset. 
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Figure 23It. Niiiiihcr of polioniyditis cases per week, Shelby County, HI., lO.'i.'J, by week of reporl, an.l paralytic 
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Figure 21. 
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Figure 25. Age sliilts during course of polioiiiyclilis epidemics (includes only epideniies of 25 or more cases). 
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26. DiiratiiHi of the 1953 poUomyelilis epidemic in the? 0-9 year f^idup (O-I J, yc^ii-M >vli<‘r 
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Chapter V 


Evaluation of the Efficacy of Gamma Globulin in 

Household Contacts 


TIio study of hoiisciiolds in which imiltiplc 
cnscs of poliomyelitis oocuiTcd avus chosen ns 
tho most prncti(!al n])proa(}h to tho field evahm- 
tion of the ellieacy of gamma glolmJin in familial 
and other intimate eontnots. Tins l)oeamo a 
nationwide muhn'taking. Sevcvral hundred in- 
dividuals (!ontrihut(!d to the eolloction and 
analysis of the data. 

The ])urpos(^ was to nnmaun' tlie degree to 
which gamma, glohulin modified tin* severity of 
paralysis siiuai, as iminted out in chapter 11',' tlio 
jn'nctical usefiihu'ss of (iontaet j)ropliylaxis de- 
pends larg(ily upon tim (ixistence of a definitis 
modifying efh'.et of gamma, globulin. It was 
hoped that Ibis extensive study Avould also yield 
some ovidenc(f regarding the e,xist(«nio of a pre- 
vontiv(i effcc.t of gamma globulin, but it Avas 
recognized that in (,1m absenec of rigid controls 
derinitiv(\ data on a pj-eventiv(\ elfec.t could not 
bo oxjxuited. 

The i-ationale of tl»e study was basial on the 


classical epidemiologic pattern of the familial 
aggregation of poliomyelitis. Since tho early 
studies of Caverly, Wickman, and Frost, it has 
boon univorsaily recognized that multiple cases 
of clinically diagnosed po]iom 3 '-elitis occin- in 
lionsoliolds only infrequently, usually in less 
than 5 ])orcenli of instances. Furthermore, 
AAdion multii)lo cases do arise, tlie interval bc- 
tAveon cases is usually short, 5 days oi' less in 
a])])roximatel}'’ 00 percent of instnnc(;s, hedwoeu 
G and 12 claj'^s in apinoximatoly 30 percent, and 
longer than 12 da^^s in ahoAit 10 percent. A 
sumimuy of several proAdous studies is presented 
in table 20. 

Tlie stud.A' of nniltiplo-caso households made 
possible the idoutificalion of throe groups of 
cases: (a) the index cases, in none of AAdiich gam- 
ma, globulin Avas given before onset; (t) subse- 
quent cases in Avliicli gamma glolnilin was not 
giveir; and (c) snbsoqueut cases in AA'liicli it Avas 
given. 


Tulilo 20. Inlei vul bclAvrcn oiihcIs of itxlox luul hiiIkhcchuvuI, chsck of poltoniycliiis iii imilliple-tmse IiouHcholds 

collatml from variotiH Hcrios by I)r. Williinn Clark 


Nu tabor aiul ixnHJoiil of siibKCKiuotili casoH 


Interval 

(days) 

SwwUm 
(11)05) • 

Now York 
Oily (1!)1») ^ 

Collected 
series ® 
(1910-1924)^ 

Los AnK<!les 
(ll)-(3) » 

iVfiiiiie.Hotft 
(l9'J(i) » 

Now York ‘ 
S(,ato (1050) » 

Utivh-IoAVd 
(1951-52) « 


Num- 

Vi)Y- 

Nuin- 

Per- 

Ninn- 

Per- 

Nuin- 

Per- 

Nmn- 

Per- 

Nuin- 

Per- 

Num- 

Per- 


her 

C(Mlt 

her 

c(mt 

her 

cent 

her 

cent 

lior 

cent 

her 

cent 

her 

cent 

0-5 

81 

03, 8 

285 

72. 1 

77 

55. 0 

22 

57, 9 

122 ; 

02. 2 

70 

57, 2 

19 

59. 3 

0— 12„ _ 

tTl : 

20. 8 

92 

23. 3 

U 

31, 4 : 

14 

30. 8 

00 1 

30. 0 

35 

25. 4 

11 

34. 4 

13-30 

12 1 

9. A 

18 

4, 0 

19 

13. 0 : 

2 

5. 3 


7.2 

24 

17. 4 

2 

0. 3 

Total 

127 

100. 0 

395 

100. 0 

MO 

100, 0 

38 

100. 0 

lOfl 

100. 0 

j 

138 

100. 0 

32 

100. 0 


* Lavindor, (b 11., Eroomna 
City and Ujo norlhoastoii Unitor 
BtilloUti No, 1)1 , (lovorntnont V 

2 Ibid. 

^ To 2f)'’day intorval only, 

* Ay cock, W. Ti. and lOWton 


A. W,, and .broat, W, 11,: lOpidoinJologic studios of poliomyolitis in New York 
States during tho year 1910; United States Public Health Service, Public Health 
dating Office, Washington, D, 0., 1918. 


Ainorican Journal of Hygiono, 5:724 (1926), Data aro included for Now 

York State, 1921-24; Detroit, Mich, 1924; Missoula, Mont,, 1924; Massachusetts, 1921-23; Vermont, 1910-24. 
Swartout, (), It, and Prank, W, R: J, A, M, ji 126:488 (1944), / i » 

J Data furnished by Dr. (laylord Anderson, University of Minnesota School of Public Health. 

" Data furnished by Dr, It. .F. Korns, Now York State Dopartmont < 


of Health, 


“ Data furnisluid by Dr. William McD, Ilainnion, University of Pittsburgh School of Public Health. 
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A compnrison of tlio sevoi-ity of the index iiases 
with tlmt of tlio subsequent cases which received 
gamma gIoi)uliu was not considered to bo a valid 
one. ihero was reason to believe tliat index- 
eases would tend to be somewliat more sever.- 
tliau snb.se..i.ient eases on tlie grounds tlia t the 
existcnce of the inde.x ease in a familv woidd 
draw attention to some mild (-ases tliat o(her- 
wise would have been missed. 

A comparison, however, limited to the .sitbs.-- 
quent cases themselves according to whether or 
nof gainma globulin was administered, was eon- 
s>der<-d to be more valid. While these two 
groups of subsequent cn-ses could not be eon.sid- 
ered strictly comparable, they were consiflered 
provide the best attainable eompari.son sliort 
of a rigidly controlled study. 

Two factors, age and interval betwo.-n ons.-t 
of mde.x and subsequent cases, were recognized 

"vS M A variation in ,:;:! 

scvciit3 of disease by age could be expected on 

he basis of the known increase of case falalitv 
intes among adults. Furthermore, sulxseqiu-nl 
cases tend to be older than prinim-y or IX 

m M ^ ’"“I to lai examined 

for he enects of this age factor. ' 

he eflect of the interval between onset of 
ndex and .sul, sequent ease also was recognized 
a possibly important factor. Subsemient 
< nugWit ,,end to become milder ^ 
toival increased, because the later eases 
piesiimably represent individuals coming down 
ftei longer incubation periods, Some unpub- 
shed oliservations from the Inboiulorv (Sabin) 
•UKl from the field (Leftwich and Chapma 
-PPorted this concept. Therefore, a X 
^loui) of cases was noces.sary in this stiidv tn 
order to deteimine with reasonable reliab’ilitv 
ho extent of the effect of these severaJ faeS 

<0 a complex 

It was reasoned that onl^- a f,.,v (,f 

5 ( aj s of the index case would re.icive gmnma 
g obuliri boiiause a lag of .‘I (.o ry days could b<> 
anticipated between the onset of th.- inrb.v 

A much krger proportion of the ;fO percent of 
.ases ( cvelojung the diswi.se from (i to ,2 ihivs 
after the index case would receive gamma 
globulin, and tliese would i-eeeive it mosth- 


7 'biys ol onset, A .-omparrson of thh 

group of w,s..s wilj, tbe earl.i- gr.mp .shei 
l»'ov,de a mwisnre of ib,- mo.lifving iqr,.,,, „ 
gamma globulin, ' ' 

.'I'l''' Prevenlive , -fleet of g,,,,,,,,,,, 
ngii )e appan-iit tlir.mgh eluiiig.-s in t.lie 
0 >serv,-d lU-oporl.ioM of snb,s,-,,„e„t ea.s.-s d,-v.-i: 

oping more ( 12 days afl,,-r tiu- index cases 

Appro.xunately |„ .q- 

ronh be ...vpeefud in ,,bis group, h',,,,,, 

fo ‘ 7.4 pereen,., VVi(,l, su.-l 
\aiiabili(y It was i-videni, (ba,,, |,li„ po.s,sibie 
im-v.'ntiv.-. effeel of ganmia globulin would I,,, 
observable nithis type of ,st.i<|y onlv if; („) „ 

. 1 W given v.-ry .-ousisteutly (,<> most family 

nitirl' I ' ' f’**'*oua globulin [lo.ss.-ssed a 

maiked preventive efl'eet. 
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total of 27 ' n r”" » 

mill f ’ b‘^'‘o">,ve.litis wero n- 

po ted from tbo 41 Stales, tin- DistricI, of 
olmnbia, mid ;i eiti.-s parli.-ipating in tbe 

m^tq, e-easo honsel.old r.-eords, c.msisl.ing 'of 
individual i)atienl,s, w.-re submitte.i l.i 

Hv.ll«.l.i„n TIf,* 1 

U'« f„,„, 

^ i! » ll<l,'«rai,iuiil llii., frw|iinn,-,v«iigsiw« IJml 

i«- 1« .oMs i,uv, i,«„„ 

' ■ Hs gioMp, 81 liouHohoJd (I) 8 ])ov 

ecMK.) w.-re ineomplete for ,s„me import, ant it.-ni 
o' nfonnalion and tluu-efore w.-r,. d.-l.-,;-d 
in. disIribiKion of tl,ese (h-I..,.i„„s l.y Slal.-s is 

s .ownu.^ Tbu.s,ca,ser,-,.ord's from 741, 

bouselioids weiv a. va liable for ami J vsis, 

^^able 21 lists tin- soiiree of (,||,.hc records bv 
Sbite and ,sbows (,1,.. distribution of hou,se|„>Id; 
accoidmg (,o tin- mimli.-r of siilise.iu.-nl cn • 

ony 2 ernes but oeea,sioi,„lly , 

iinlividuals were iiivolv.-d, 'I’Ik* \ ' '* 

im.! ease r.-.mr.ls .-onsist of 74!) imlc.v i-asi-s'’:': 

)-mdex eas.-s, ,S pre-ind.-x primari- ea.s.-s and 
bli .sulw.-qiiwit (!a.s.-s. FiirMier 
milted to tills last group of ,S| 7 ,.,is,.s' 

" of siibsi-qiieut p»- 

I ulilic llwilili iMoiK.anjiuh 20, 



I'ecciviiig gninnui globulin, before onset, 
or on or after ons(>t, is sliown 1)y montlily iutcr- 
vals» -A.S tlie poliomyelitis season pj'ogressod 
the ])ereentage of patimvts recauving gamma 
globulin lK>foi-<>. onset inereased from less than 
10 pereemt to almost f)!) ])ercent. Over the 
entii'e season 278 ol tlu^ 817 subseciuent eases, 


or 84 percent, received gamma globulin before 
onset, and 137, or H5.8 percent, received it on 
or after onset. Slightly less than half of the 
subsequent eases did not receive gamma glob- 
ulin. These represent in a large measure the 
sul)scquejit east's having onsets shortly after 
the index cases. 


* ' lH>iiHt4)oI<l v«<;or<ls l>y pni licipnling Stnlcs 




Coiuploto records 

Iiieoinplotc 
records > 

Nnmhor 
of lunlti- 
pl<^ oaso 
houso- 
lioifls 

Num})or cases por 
house hold 

Index 
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Total 

cases 
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2 

0 
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18 

0 
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0 

0 
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0 

0 

n 

i\ 

i 

2 
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0 
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{) 
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Illinois.. 
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0 
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t) 
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1 

1 
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2 

0 

0 

0 

0 

0 

0 

1 

1 

0 

21 

5 

1 

53 

H) 

21 

0 

1 

23 

0 

1 

02 

14 

32 

17 

1 

0 

0 

{) 

0 

0 

0 

0 

0 

44 

11 

2 
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53 

20 

9 

U 

2 
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2 

0 
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0 

a 
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0 
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a 
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44 

25 
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/I 
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40 

n 

u 
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20 
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1 

U 
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Michigan .. . 
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2 
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Alississippi . „ 

7a 

•i 

07 

a 

0 

1 

0 

0 

0 

0 

73 

4 

70 

5 

0 

0 

. 1 

152 
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Missouri . . . 

17 

ao 
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0 

£i 
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9 
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Now York 
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1 02 
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1 00 
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Now York (!tl.y 
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7 

1 

0 

0 

8 

() 
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1 

17 

0 
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►ir> 

ai 

0 
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3 

57 
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0 

A 

Norl.li Dakola 

, a 
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0 
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L 

7 
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Ohio 

ao 
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0 
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30 

01 


10 

Oklahoma 

‘1 

2 

2 
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'I 

0 

0 

10 

6 

0 

Orop;on 

■1 

a 

1 

0 

0 

1 

5 

0 

t) 

0 

() 

Poiinsylvanla 

a2 

27 

5 

0 

0 

32 

37 

0 

00 

f) 

12 

Khofhi Islami . 

M 

12 
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0 

1 

14 

18 

0 

32 

0 

0 

{^ou(:h ( hirollmi 

Tonnosso(» 

o 

r> 

0 

0 

0 

5 

5 

0 

10 

0 

0 

22 

15 

7 
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0 

22 

28 

1 

51 

0 

0 

Toxas 

12 

11 

0 

1 

0 

. 12 

14 

t) 

20 

2 

4 

Utah .. 

!0 

7 
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0 

0 

10 

12 

1 

23 

0 
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VornKint 
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0 

0 

0 

0 
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0 

0 

0 

0 

0 

Virginia , . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

29 

02 

WaHhin^toii 

20 

12 

0 

2 

0 

20 

30 

0 

50 

1 

2 

Wost Virginia , 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

10 

WjH(!onsiii 

1 

4' 

0 

0 

0 

4 

1 

0 

8 

0 

0 

Totals 

7HI 

020 

l()« 

15 

(] 

74i) 

807 

8 

1 , 654 

81 

174 


‘ Inroiiiplett! reronls include lliost' whens iiniKclo (!Vnlualions were refused, or could not l)c performed for other 
reasons, where .some ini|i<trtniit iteui of inforiuatioii could not bo accurnlelj' obtained, and where the records were 
recoivtul (ik* late for liiciusion in tint dolailial statistical analysis. , 
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clevialion of the palate. In lialf of those “en- 
lavged tonsils” was recorded, wliieh would 
make it difficult to decide wlietlier or not the 
palate was ininiinallj involved, 'riiere were 4 
cases where ininiinum involvcrinent of a muscle 
was recorded with the note'. “i)rohabl3Miornia.l.” 
A clinical review of these Iht records indicated 
that 7 cotdd have Ixsen classified as paralytic 
poliomyelitis on the grounds of definih' involve- 
ment of small muscles. Of these, five Avoro 
mild Inilbar cases. In vie.w of these findings it 
apiieared to b(i clinic, idly reasonable to cliooso 
a imisele involvement of ().,') percent as an 
arlntrary criterion for dermiiig a j)aralytie ease 
for the. ])U)'i)<)ses of this study. 

A comparison of I, he, (ifWi .suhsecpient cases 
according to the two classifications is shown iji 
table 2:!. Acfiording to tim 7- to M-day evalua- 
tion, a])pro.\imatc1y half the ttascs, 50.8 ponsent, 
w('ro c.hissilicd as pa.ra.lyl,i(! and the remainder 
as nonimralytic nr .snH])ec.t. Aceording to the 
50- to 70-day inmhiatioii, however, almost 
tlirce-foui'ths of (lie (lases, 7.‘5.(i jiorcent, were 
found to he jiaialytic. It is of interest tliat 
107 nonimralytic and 74 suspect cases by the 
early classification were, found actually to bo 
paralytic at tlie later evaluation. On the 
other baud, only 2i) cases dassilied earlier as 
paralytii! were, found to he nonparalytic at tho 
50- to 70-day e.Yamiiiation. 

Anodier interesting relationshij) a,inong these 
600 siibsmiuent cusi's is I'cvealed in hdilc 24. 


1h 1)1« 2!l. (.i»iiii)iii iH<m «r 7- lo ll-day iniil 5(1- to 70- 
lUiy «l«HHi(i«!iiii<iii of Htilwiiiicnt chhch, anioiiu 
whilCH, 1 to 2<> yanrH old *’ 


7“ U) M-fl/iy (ilaHHi- 
ncaUon 

50- to 70-(!ay 
clawsiriGa-lion 


]>nr- 

ennt 

Para- 

)ytio 

Non- 

para- 

lyiiti 

Total 

PamJytitv 

liOll 

21) 


50. 8 

Nonpara lytio *, 

107 

7\ 

181 

147 

27, 2 

Sua|Ku;li 2 

7^1 

7H 

22, 1 

Total 

Pemint., 

^P)() 

7:t. i\ 

— 

17(1 

20. 4 

loao 

100. 0 


(dlnicftl iiiunif()H(,ttti<)im Huggft.stiiig nonparalytic 
I>1"8 pleocytosis of 10 colls or more. 
Olinical inanlfestations suKRcsting noiiimrnlylic 
pollomyolitis hut citUor no jiloooytosis or no hiinliar 
pimotiiro. 
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A high proportion of case.s developing sub- 
secjuoiit to paralytic inde.x cas(>s were jjaralytic, 
75.9 percent, or fatal, 3.3 percent, Avheroas, 
among the cases developing suhsefpicnt to 
noniiaral3d,ic index cases a much lower pro- 
portion was paralytic, 47.1 pcrcoitt, or fatal, 0.8 
percent. Thus, the fre(piouc.y of paralysis 
among suliscqiient eases was directly associated 
with the ]5a.ralyti<i status of (lie index eases. 
■Many factors may ho involved in this as- 
sociation hut at least one is the probable in- 
clusion of some cases that Avero not polio- 
m.yelitis. Tims, in seeking a group of cases 
foi the detailed analysis of the efl'ccts of gamma 
giobuliu tho 415 jiaralytie cases tiiat dovelojiod 
subscHiueut to paralj'tic index eases Avero 
considered to constitute the most specific 
and homogeneous group. 

•lijlfccts of; Gamma Giobuliu 

In searching for measures of tho modifying 
effects of gamma glohidin two general ap- 
irroaches Avere followed. Tho first avhs the 
rehitively crude measure of a eliaugo in the 
projiortion of iiaralytie and uoiiparalytio ciascs 
in relation to administratioii of gamma globulin, 
fifiie se,eond was a morn detailed analysis of the 
eomparntive severity of tho paralytic, cases. 

Tho first measure is shown in tabic 25, which 
<!omi)ares tho 7- to 14-day and 50- to 70-day 
classifications of paralysis. In 297 of tho 600 

Tnblc 24. Niimlicr of o.iihch, piu-nlyUc, noiiiinrnly tic 

uiid Intnl tiiiiong Riibscquciit cases, wbile, age 1-29, 

by paralytic slntiis of I be iiide.x case 


iSiilKscquciit cas().s 


Involvoinont of 
suhHoquonb cane 

Niinihor 

Percent 

Index 

case 

para- 

lytic^ 

Index 

caao 

non- 

para- 

lytio 

Total ; 

Index 
case 
j)ara“ 
lytic ^ 

Index 

case 

non- 

para- 

lytic 

Paralytic i 

415 

6(1 

471 

75. 1) 

47. 1 

Nonjiaralytio 

114 

02 

170 

20. 8 

62. 1 

Fatah. 

18 

1 

19 

3. 3 

.8 

Total 

647 

119 

600 

too, 0 

100, 0 


' 0.6 percent or greater musolo involvement, 60-70 
day diagnosts, for botli index and subsequent oases. 
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'I'iililr 2r». (:<»Tniuirisoii of 7- to 14-cIay willi 50- to 70-(Iiiy olnssinoalioii of tJarjilvsis * 

of gamma glohiiJiii * ^ < »HNng to a(hn.nlsu,„ji^ 


T>* ) cla^^^jficatioii j 50^ (o ZO-cIa^' olassificiiMoii 


l^u;tlynr 


lytic. . . 






Paralytic, 
i Xojipara lytic. 

j Total. 

-~( Paralytic 

j Nonparalytic 

I 

! Total. 

-j Paralytic 

j Noriparalytic. 

I Total. 

f 

Paralytic 

Nonparalytic 

Total. 


Panilyric. 

•'^ofi|>;iriilvtir i,. 
S(j-pccf J . . . _ 


J 


1 Paralytic 

- -I do 

*--[ do 


Titial.. 

^ umituiU*^ to table 28, 


,do- 


i( .... . ’ ■ . '’cfori! onset; in 119 

ffuen oil or iiflrr onset. 

.11 ‘'!k"7!^uZ ""T ‘■'““'■“I »s I>«r.lrtic 



<«mv"ZZ ..nriTM I'T ' “ 

II..'*- Non, „f 

i( significant. 

““ «/>piwiul)le rediictioii in tl.c"” 
foi.iKl nf 1 

^'•vanunatio,, ' 70-.day 

“-'.VSIS .V.S 
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the 415 piimlyti,. c,,scs that devoloneil Hidr 
quont to paralytic inibv cases 
-parntod into V Knu,,,: ^<1;:^ i^,/ 
muustration of gan.nm globulin. In |84 1" 
no gamma globulin wa.s given In 4« ^ 

-ns given (i or more days More >, '0 ^1 
ea.ses it wa.s given froi, ;) p, . ' 

.“Tf: 1 .0 

''''.t;::;/' 



to tl.e noLi,,; r ^ 

i»ii'>.".v.'iw.s I, 



"'nrized in tiibl,. 07 VVbil'e 'I'r 

fins been r<iferre<l (,, , ii '’^niiiiution 

‘^"‘•ination, ' 1'’ 7 ()-dav 

'■ tiimilier of ease; 

' "I'lii. Ilcdil, iVo, 2 , 1 ^ ,551 



have been iiieliHled in tim analysis that were 
G^’'al^incfl eillier earlier or later. However, 
78 percent of the (^ases were (‘xaniiiied within 
the specified peynod of 50 to 70 days, and, 
since tliore was no indication of selo(dioii of the 
remaining* 22 i)creent of cases in any of the 
gamma glol)ulin groups, their inclusion in tlio 
analysis was deenual warranted. 

A study of tlic distribution of tiie 415 cases 
hy age and sc'x (table 28) revealed the ex- 
pected high proportion of (‘uses in the 5- to 14- 
yiair group. Aiales were somewhat more 
frequent in the ])resehool {children, hut females 
were itiort^ i-han twice as frequent in the age 
groiq) 15 to 29 years, This pr(q)onderance of 
females in the young adult gj^oiip of subsequent 


(iases may reflect the exposure of mothers to 
childhood index cases, although there ma 3 " be 
o tiler reasons. Fiirtlicrmore, 23 of the 30 
lemalos in tliis group received gamma globulin 
))efore onset, 12 of them at least 0 da 3 ^s before. 

^.riie distril)Ution of intervals between tin? 
onsets of the index cases and the 415 subsequent 
cases is shown in tabic 29, The distribution of 
tlui total cases follows extraordinarily^ closel,y 
the classical curve of the earlier epidemiologic 
studies. The distributions of tlie cases in the 
several gamma globulin groups vary in a logical 
manner. As pointed out earlier, a higli propor- 
tion of the early sidisequent cases could not bo 
<'xp(Md;ed to receivi'- gamma globulin prior to 
onset. More tlian half of tlie subsequent cases 


Lahlc 26, (rco^ruplijo diHlrihtitioii of the '115 oiihcK) according to gaiiintn glolniUn gmiips 


8(alo 

No 

gamma 

globulin 

(.Tanuna 

Days before ons(!t 

globnlln 

Day of or after onset 

Total 

0 4“ 

3-5 

t-2 

Same flay 

1-2 

3-8 

Alai)atna.- 

3 

1 

! 

1 

2 

1. 

1 

10 

Arkaimas.. ..... 

0 

0 

2 

0 

0 

0 

0 

2 

California K 

10 

1 

5 

5 

4 

4 

0 

29 

liOH Ang(fl(^s 

2 

0 

0 

( 

2 

0 

0 

5 

(Colorado - 

2 

1 

0 

0 

0 

0 

0 

3 

Connoetieut 

2 

0 

2 

0 

1 

0 

0 

f) 

FI or if la 

2 

2 

1 

1 

0 

0 

0 

(i 

(leorgin - 

0 

0 

0 

1 

0 

0 

0 

1 

Illinois ^ 

1 1 

5 

1 

4 

7 

0 

2 

30 

(’lileago . . 

^1 

0 

2 

0 

0 

1 

2 

9 

Iowa . . . 

8 

.( 

2 

1 

0 

1 

0 

10 

Kansas 


3 

2 

1 

0 

1 

0 

14 

Ijouisinna 

2 

0 

0 

0 

0 

0 

0 

2 

Maine 

i\ 

0 

2 

0 

2 

0 

0 

10 

Afaryland 

4 

0 

2 

0 

0 

1 

0 

7 

MassaoluisiM.is . 

8 

3 

2 

4 

0 

0 

1 

IS 

Michigan i 

2 

3 

1 

2 

1 

1 

1 

1 1 

MiTHU!sota 

8 

1 

1 

1 

2 

2 

0 

15 

Mississippi 

1 

2 

0 

0 

0 

0 

0 

3 

Missouri 

20 

3 

3 

0 

2 

3 

1 

38 

Nebraska | 

2 

0 

0 

2 

0 

0 

0 

4 

New York ' . i 

20 

II 

10 

0 

5 

0 

2 

(H) 

Now York City 

3 

0 

1 

0 

2 

0 

0 

0 

North Carol! tja,'. ! 

11 

1 

2 

2 

3 

2 

1 

25 

North Dakota 

1 

0 

0 

0 

0 

0 

0 

1 

Ohio 

7 

1 

2 

1 

2 

2 

3 

18 

Oklalioina 

0 

0 

1 

0 

0 

0 

0 

1 

Oregon. 

2 

I 

1 

1 

0 

0 

0 

5 

Pennsylvania 

7 

0 

3 

5 

2 

1. 

; 1 

19 

lihodfi Islaiul.. - 

i 

1 

1 

1 

0 

0 

; 0 

4 

South Cai'oliua 

4 

0 

0 

1 

0 

0 

! 0 

5 

Tonnessef^. .. . . 

5 

1 

0 

1 

0 

1 

0 

11 . 

Texas_ 

4 

0 

3 

0 

0 

0 

0 

7 

Ulaiu« 

0 

0 

0 

0 

0 

0 

0 

0 

Washington 

0 

0 

2 

1 

1) 

0 

0 

0 

Total . - 

184 

48 

55 

55 

37 

21 

15 

415 


* KxcIuhIvo of oases from oit.l(^s listed. 
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• Ao\iii li ni’ rnun* <liiys affor tlio index 
. ijou-'VtT, (li<l nT 4 'i ri‘ ga 111 mn globulin. As 
iii?r rv*,tl fiDui ifielcx fo subsoquenl' case in- 
‘bii ihr proportion of sub.sertucnt 
'i i •' -' iving gannna globulin 6 days or more 

‘ d-vr|<q>ing tin' disease. As iniglit be 
‘I' - f-i, receiving gamina globiiUii, 

‘O' efff-r foiset, were coneentratod largely 
dir f arly suhnefftient eases. 

HiuM/inry in hible 20 pres(5ii(s the distri- 
uhNi, iiih'i ralsof di(‘ total group in a inaiiner 
’Oip.-traidf* r<ntje distributions sho^ru previous- 
t>. In oi’der to make this suniinary 
bi*' - Oijipinalde ir ivas necessary to add 45 
•;n«lr\ r'tsrs since tliese lijul been included in 


h ill *:j} 


LtlU 




the distributioji of eiirlic.r joiins. In (,|„, 
stiiciy the proportiojis of tiit> siil)S(.((n(,ii(, ons^!* 
in the three iiitcirval gi'oiif)s fu ll well witliin (,{* 
rather narron^ variatioii.s (tf jjjist (‘.\peri(sii{.fi'* 
Tills similarity is romarIc)i/>!o lieemiHe tlie pi'p”' 
ent series is based on ivliite |)aiiil,vti('. eii.si's 1 i 
29 .yeare of age c.iassiliiMl (,y „ i)I,v,si„„,| “ 

pist’s examination, while (,Ire onrliiw sitios wero 
notso carofiilly ovaliiato<l. 

Tlicre were :J() eas.'s timl- occ.iiried .i;i i,,, ;{n 
days after tlie misefc of Mm inchw etises Of 
these, 19 received, gnnnna globulin iiefondiisri, 
16, SIX clays or more hefnro ons(>(, „ (, ; 

the greatest iiropliylaei.i,, 
globulin shou]<J b(^<ni acting. *^0 




M. . ... . 
r- c«. . 

.'it -7il 
7 J 

'i'l »Cti 



No 

ga nun a 
globu- 
lin 

i 

1 (‘aiinaa glohulirj 

Hays before onset 

1- 

Hay of 

oiKsot j 

G-h 

3-5 

1-2 

• ■ ^ _ „ 

1 . 

7 

14S 

10 

15 

1 

2 1 
43 

2'j 

2 

1 7 1 

37 

1 

8 I 

2 

2 

45 

2 

1 

2 

5 

25 

r>Y 

’ ■■ ■■ . 

■ i 

IS-t 1 

48 

55 

.'55 1 

■ — 1 
37 


J )ay.s nfi 


cr nfi.sf't 


12 

1 

2 
f(i 

2 

21 


10 

2 

1] 

IT) 


Tela! 

ca.sr.s 


12 

2 r» 

;i 2 [ 

\r> 

;ia 


41 r> 
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cusos tJonrpriHi! (i.(i pcrccnl, of (;!)(>, |,o|;al sorios, 
wliicli is \rt'll wiUiih (lio ox|)(a;t(5(l rango liiid 
noiio niccivod gtinunn, g'lol)iilin. 'rims, the 
avaihihility in li)r);i of gtiinma glohiiliii on a 
national basis for administration to lioiiscjliold 
associates did not induce a disccrnihle deviation 
in the classical epidemiologic! pattern of the 
familial aggrcigal.ion of the! discaisc!. 

'I'lie severity of miiscde involvement of the 
415 (!as(!s is i)r(‘S(!nted in table ;h), for each of 
the gamma globulin groups. A large pro])ortion 
of the cas<!s 'wu'i'C! mild. 'I’he gconmtric m<ain 
for the total group was (i.l p(>.rc(!nt mnstsle 
involvement, and appro.vimate.ly one-third had 
involvcmi!nls grtiatca- (ban 0.5 pcwccnt. 

A (!omparison of tlu! mean pi'rcieiit involvc!- 
lucnt for (!a(!h of tlm 7 gainnia globulin grou])s 
reveals a variation ranging froiu 4.2 ])(U’cent 
to 7.0 p(a'(!(!jit without ap])ar(!iit trend. Another 
index of severity in tlm distrihiitions was the 
pra’cent "stuu're” eases arl)i(rarily defined as 
those having 0.5 pereent or gr<!ater, muscle 
involvement. Tii the group r<',eeiving no gamma 
globulin, 112. 1 pereemt wi^re thus (daasifital as 
.severe. 'I'he t;oinparal>h( iigun's for the groups 
receiving gamma, glolndin before onset were 
27.1, 40.0, and .‘iO.l jnweent. Slightly lower 
figures were observed in the groups that I’o- 
coivod gamma globulin on or after onset. Nono 
of those slight differenees were statistically 
significant. 


Summary of tahlc 29 



‘ larliidi's 4.') cio-iiidex eaucjs acslccjtat from the total 
of 80 (!()-Ind(!x (iftsoH of tlio total .sorU» on tlio samo l)a.siH 
as tlio 41.') cases were! selected from the 817 of the total 
series. 

A total of 18 deaths ocourred among the 
white suhsciquent cases 1 to 29 years of age. 
'I'liese were not included among the 415 cases 
because muscle scoi'es were obviously not avail- 
able. il'he.so deaths are shown at the bottom of 
table 80. In half of these gamma globidin was 
not given, in sovon it was given before onset, 
and in two, aftcir onset. While the numbers 
are small, there is no suggestion of dill'eronce in 
ease fatality rates in relation to administration 
of gamma globulin. 

The distributions of miisclo involvement 
according to ago groups and intervals lietwoon 
index and subsequent cases are shown in table 
81. The severity of paralysis among the cases 
from 1 to 4 and from 5 to 14 years of age was 
milder than among the ago group 16 to 29. 
'I'his difforenco is shown both by the georacti'ic 
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time infccrviil, li, relative to tlioir onset; “a,”, an 
average component eliaracteristic of all indi- 
vicliiala in a i)arti(uilav age group, i; “t,” a com- 
[jonent cluiracteristic of all individuals whose 
'onset fell in a si)e(!irK! time interval, j, relative 
to onset of the index (aise ; and “e„„k'’, a residual 
"random” ('lennmt rej>resenting an individual’s 
d((j)artui-es from the avcu’age, values of the group 
of individuals into which he is classilied. Such 
departures j-esult from various causes not identi- 
fied in the jua-tlmmatical model. 


’l.'lie analysis was carried out in logaidthins 
of the jrercent involvement at the 50- to 70-day 
examination and thus provides comparisons 
based on geometric rather than arithmetic 
means, 

'I'cclinicjally, tlie iJrocedurts consisted of form- 
ing a set of normal cfiuations based on th<! 
frequoncios in table 32 and the totals of the 
l)ercent involvement for the various groups. 
'I’he normal equations are shown in table 33. 
Solution of tlu' lapiations yielded an estimate 



liilile .{2. DiHlrihiilion <i( llie.'tl,') Hiilme<)UCJil. oases, hy iiao, tiUorval lichvoon onset, of iinlo.x «ji<l siiPkoiiiioiu 

riiHo, iiiHi iMlniinlHtnition orp^anuna globulhi 
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I.tlile :V\. Ni>rn>aJ rqiiatioiiH (in matrix notation) for analysis of the 115 Hiibsoc|iKMi I riisrs 


H-.v 


H7 


^ 17 17 12 

1:^7 :u :i\ 21 

l'\ 7 7 1 


21 


S 

1(1 


j •■•s 

i 


I l 
22 

fJ 2'i 


n 

.'{2 


18 

12 

7 


10 

*) 


; 3() 

103 

47) 

83 

08 

33 

8 

27 

13 

1 

5 

42 

1 17 

31 

7 

1 

22 

29 

i '■ 

31 

7 

14 

32 

9 

i 12 

21 

4 

18 

12 

7 

1 3 

8 

10 

9 

10 

2 

* 1 3 

0 

0 

8 

5 

2 

1 

: 1 lU) 

227 


37 

39 

20 



SO 

78 

09 

1 


92 

20 

37 

35 

1 f 

SO 

20 

137 



39 

78 

37 


154 


! 20 

1 

09 

35 


124 





1 



V|,in 

81 


1 ^1 7. 00511 

82 


31. 0891 

Ki 


40.5(110 j 

81 


42. K235 

8 fi 


211 . l■l;^■| ' 

8 fl 


l(i. I<i3l 1 



9.3 IRS ; 

«i 

I- 

73, ItWlI 

{l 2 


Kin, !I7l() 



82. ruiS!) 

ii 


ino. 2710 

k> 


120. 4305 

i;i 


!I-S. 0127 


i' h L iiU rhillili 

1 r !!;:>;-• ^ b^/fca’Cf OllSC't 

•i •> (fays hcfijn- 
J t(‘ 2 0;i v> . 

(hi <!;f.v (.f . 

1 t ' 2 vlay- aftf-r . 

■' ^ >r Oa vs uftM' oii<r‘?. 


Ml— Age 1 to 4 y(?ar.s. 
iij— Age 5 to 14 years. 
a;j=^Age J5 to 29 years. 


1 to 3 (Ifiys after iaclox (mso 
i;-|iilxsefiuenf; onset 4 to 7 days after indox t!rts( " 

3 .. iibsequeiit onset 8 or moio days nftei- j'ndej: easr! 


"t flir Mvcni^o- value of (‘acli faelor .niitl liu-so 

-hn\v/i in Tiihifv ;{.J 

l:il>li sli.uvs ilif niiiiuTiral vnlud of ondi 
‘ "'-'o^nnal us a ,|opar(„ro from the 

• of ,ts ,er..up;aml tJ... st.«mhu,( error of 

I •/>. In " , t;''’"''''!''*' “< ('» si'Mip 

T. lJ'. -u- '■7 cn-or. 

.t > ( .. - pun ales (ho Hums of sfpinres and P 

fa. t.tis >V'iilieunce of each group of 

It uadily appaiiuit tiint tli,.,e tvcre 
uf any diflerem-es of statisli a 
- -.'"r..'™,,, 



wnoii!.- tlicwn iiniw'h; 

-Hv p..r..enr. uvre:' a^r p'r ‘ m''" 

A rn 14 r..) , ” ^ pCTcODt; af>-0 

"<.■» '= >0 29;^ 
‘“'s of 3is"i«- 

s'l.u.i.. KW,„ii„ ...a" 

<J'«( none of these dilL • 

''■•-‘J signi/iranee ' ; ‘ >s of statis- 

s-'ouips reeeivi tJio 2 

f *'<'‘'it<ffgn.nmag]obn]iu3t.o5da3-s 

(12 


niid G or more days before onset iiieliide r(«la. 
tivch^ small nnrabers.of subsequent (utses oiaair- 

'>'(Ie.\ <aise, 

ibul the diftorenco in severity bo,,n dissiinilar 
among the respective groups of siibstuiuenl 

7, a.nd«or !nore 

0 give additional attention to tliis fnetor ii 

scm-uT“ !• ***“ gamma glolnilin oi 

smeiit3. SiivcG seventy among subsenneni 

c SOS m each of the three lutervalUtpH tlll.ne, 
out to be very similar, the problem is of m 
consequence. ‘ 

x.m" liouseiiolds, t,(Kvt imli- 

' nlnal patients with poliomyelitis ivere stu.lie 
Of tins number, 749 were, index e«s(>s s i . 

£pof.:::i;;r::LTsr 

'pi® CI.V.IOP T’ 

li'w oat™!;* 1“' 

*biiliil bofore oiKct ol 

i30.rb.vZ;:, rr'™*"' 
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of wludJu'i- or fio(. ^-aititiin. ^lohnliti was (.o 

any nudnhor of Hit' lioiist^hold Ix^lon^ lUv, pp,. 
|)(‘aninc.{^ of Iho suhsocj innil' n\Hi\ Wlion Mus 
was (loii(% {\w padca’i) lin‘no<l onl, to lx. shnilar 
to Lliai oijsorvod in [)]•(' vions yc'urs when no 
^’anunn. g’loluilin was ns(mI. 

d'luM'c'' ina.y l)(‘ s('V(‘rid altornativo (^\j)hina- 
(ions for tln^ appanail. hick of (dnxdivtMH'Ks of 
pitnnia, ^iohidiii in faniilia.l associalcs of pa- 
tients wi(.h polioniyelilis: (a) piinnm t^lohnlin 
preparaliotis nniy conlain too littli^ a.ntihody to 
l)(‘ (‘(r(Md.iv{’ in th(^ dosa^’i' list'd, oi* (h) tcuimna 
t>:lol)iilin of adtajualt' anl.il)ody (•onO'nt may l)o 
in('lf(‘(!tivt^ wIm'Ii it. is to patients after 

tluiy have het'ii infetded, and tht' vasl. majority, 
if not all familial assotdal't's of a case, may al- 
ready la* i]il('e( i*d l)y the ( inie. 1-1 (irst east*, is 
dia^mostul m* l>y (lit* (iim^ inotailations ea.n he 
givtm. 

( anudiisions 

Tlit^ tlata on the (*(lieae.y of f^'ainma glo))ulin 
in IioMst'liold (‘ontaets t!m(. havi> ht*(m a,(amnui- 
iati^l in Mlbli art* eonsidt'it'd to la* aihaiuati* foj* 
n^liii,l)[i^ eontdnsions. Tlit'y indieate. that with 
the- iH’(d)amtions eniploy(‘d and in tin* tlosaK(*s 
used, the a.dministia(ion of ^aiiiina, ^lol)idin 


to (ami Hal assoe<iut(^s of patients witli polio- 
myelitis had. no si^'nitieaiit infliionee on: 

1. The severity of paralysis developing in 
sijl)se<)U(mt eases. 

2. I'he pi‘o portion of non paralytic polio- 
niyt‘Iitis among tln^ siil)so(|u(*nt east's who 
rtuaMved gamma glolmlin before onset. 

^ ;h The (dassieal |)attern of familial aggrt^ga- 
tion of (;a.s(^s in tlie (H)untry at hii'ge. 

Sinnmary 

Multiple cases of (diiii(*nlly diagnosed polio- 
myelitis occur in A to r> pere.ent of households. 
The interval between (he first and subsetpieid 
easels has followed a rather e-hara.(d, eristic pat- 
l<’rn in many different epidemics. On the av- 
eragt', UO p(U‘(!(*nt of sul>se([nen($ eases oee-iir 
wilhin T) days aftei* tlu*- (irs(, (^nse, ;i0 pert^tmt in 
() to 12 days, and approximately 10 ])(*r(a'.nt in 
Id to dO days, {lamma globulin was atlmin- 
istt')‘ed lo familial associates of ])a(.ients on the 
assiimplion (hal. tin* paralysis might be in miicb 
mildt'r form in thost^ who would, oj'dinartly de- 
vt'lop it wil-hiu 7 days of inoculation, while in 
a ('oiisiderable proportioji of tlie remainder 
paralysis might 1)0 (ainipletely ])revent 0 (l. 
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the rt'giilar lioiillli pi-ogniiii witlioiit uiuhic 
expcnditiirti ol {ixk'H iiiiiiipowo.r, (‘.fp»ij)nu!tU, oi- 
ftiiuls. 

'I’lic moliliod of distribiitioti of giuuma glob- 
ulin varied in flio did'orc.ivl. B(,a(,('s. 'I'wonl v-six 
of Ui('- Sl.aU^s luul local or anui disl.ril)u(,i()ii 
poinfH opc.ralod by or imdcr l.ln< snporvision of 
local, coiiidy, or dial.ricl. luaildi ollic.es. Idaho, 
Miiitn^sola, New 1 lanipsliiri?, North DakoUi, 
Eliode Island, and Verivionl. distribnled all 
gamma glol)ulin from S(.a(.e headquarters. 
New Hampsbir(» ami Vermont. w»>,re novel in 
that. t.lu'. Sta(.(! i)oli(te .sysU'in was utilized |,o 
provide (express delivery. Ivaiasas used hospi- 
tals ex(!lnaiv(dy as distribution points. 

ft was the gemu'al opinion of health odic.ials 
in the solicited States that gamma globulin 
could l>e i)rovi(h'(l within b days after onset of 
the index case, and in most. StaUis this limit 
could b{! reduced to d days, It should be l)orne 
in mind that the- time from ona»d- of an index 
cas(( until inoc.idation of eontacts consists of 
tlirce ])a.rt.s: lirst, the time for discoveiy, diag- 
nosis, and recpu'sl.; second, the time to clear 
the request and deliver the gamma globulin; 
and third, the. time b(d-W('eii delivery and injec- 
tion. Th(\ Sta t(! health onicials can only (jontrol 
the ae(!ond part, and the physician has mdy 
partial ciontrol over the lirst and thiial, so that 
the irrobhun of administration is a dill'use re- 
sponsibility of the household, the d(»ctor, and 
the health agency. 

.Most of the .Stat('s iille.d oi'chu's upon tehi- 
phone re(|U(rsta from a. physician, to be followed 
by a written form identifying the index case of 
poliomycditis and the (lontac-ts. JCight States 
(Arkansas, ( loimecitie-iit, MaHsac.husetts, .Nfissis- 
sipi)i, N(!braska., North (Carolina, Oklahoma, 
and Pennsylvania) rtaiuii'ed writUm requests 
•before tini l•eleas(i of gamma glolndin. Ohieago 
follow(!d tills practiee. Idaho, Now lla.mp.shire., 
and Vermont recpiired only telephone re<|Uoats. 

In 17 States, the requests for gamma glob- 
ulin were se-reeiied isliielly for procedure a.n<l 
completeness. 

Changes During the Year 

The ahuve information \\ois olitaiucd from 
tho .States during July and August. 'I’he hasic 
allotment to each .State (the product of the b- 

Gniniiiii (rlolniliit in the Pt'oiiliyliixlK of PolioniyoliiiM 


year average of repoi'ted cases (J947-.5,1) and 
GO ml. of gamma globulin jier case), comprising 
sonu! 1,700 liters, was distributed hy June 25, 
105:1 Additional allocations hccame available 
on August 17 and September 25. fine to the 
generally lower ineidenee of rejiorteil ]>olio- 
myeli(,is, compared to 1952, and the additional 
allocations, a number of States officially changed 
tlu'.ir <lelinitions of eligibility or permitted a 
wider interpretation of established delinitious 
later m tl»« season. For examide, Alinnosota 
raiscid its ii.ge limit twice and .New York raised 
its ag(( innit in addition to delhiing certain 
new oligiblcs. All the variations c.an jiot be 
described hero. 

^bflcct of CyHJuina Olohuhn on .Reporting 

.Itarly in the, year the prediction was not nn- 
c-ommon tliat gamma globulin would produce 
gross over-r('.])orting of i)oliomyelitis. It was 
thought that some, measure of over-reporting 
(ionld bo found, but examination of the data of 
previous yesars inditjated that a procedure, whic.ii 
was uniformly apj)Iicable was not availabh?. 
Over the years 1949-53, the animal porcwitago 
of cases s]){>c, idl'd by typo to lie paralytic, 
rn.tlier lhan nonparalytii'., wa-s compared in 
Ooimeiaicut, Georgia, Massac.lmsotts, Michi- 
gan, and Nmv York. Not only were the dilfcr- 
cnces (ionsiderable between States, but within 
Sj.at(!s tliey vai-ied from year to year. Now 
York disagreed with the” others in both the 
magnitude and tlio direction of change. Tho 
others agri'cd reasouahly well, showing an 
average inc.rease in paralytic cases of 9 percent 
from 1949 to 1950, a deeroase of 15 ])ei'(!ont 
in 1951, an increase of 13 percent in 1052, and 
a decrcasi^ of 20 percent in 1953. The pei-- 
(icntage in Now York decreased 7 percent, 
then 1.5 percent, then 0.5 percent, and then 
increased 2 percent in 1953. 

'I'lio weekly poreoutage of paralytic oases by 
week during tho jieriocl Juno 0 to October 17, 
as given by the Weekly Morbidity Jleports of tho 
National Gllico of Vital Statistics, was observed 
for these same States. Earljr in June tlio inci- 
dence of eases was low, but tho percentage of 
])aralytie cases was relatively high; thereafter, 
a decline of paralytic cases ])i’occoded until the 
middle of July. It roraained constant until the 
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Comment on the Study 

by 


W. McD. Mammon, M.D. 


Since I, togot/luM’ with my al)ln associatos, 
I)]*. ami Dr. Stolvcs, am r(>si)onHil)ltj 

in j)art foi* the nae of gamma globulin in polio- 
myelitis, ami sim*.o I am a 'meinbor of the com- 
inittee partitaj)ating in ])repanng the foregoing 
rei) 0 ['t, some e-ommont might bo ox])eete(l. This 
is ])aj'tieularly ti’m^, sine-e tbo (Visual reader and 
tiu'. reader of i)it^ss interj)r(vtations may eonedide 
that tl\e r<^|)ort iiulicatt^s that ad of the con- 
(‘hisions drawn from tin', ex])eriments with 
carefully S(de(itcd enntrols eondue.ted in 1051 
and 1952 are now invalidated. 

'’.Phe foregoing rc'.port ami eouclusions of the 
(‘ommittet^ hav('- b('en earefiilly and consi'rva- 
tively worded, by a group having high regard 
for tlu^ ne(rasity of (‘.ontrols ami of earoful 
statisti(‘.al evaluation. Tho, i-eport points onii 
that to mak('< any valid analysis in respex^t to 
any (dlu(*,t of gamma globulin on prevention 
in any ty])(^ of mass use suitable controls nuist 
1)0 {'inployed and that smd) were not available 
in the 19511 mass held aj)pli(aitions. Therefore, 
it is (‘,on('liulcd that no obvious or measurable 
ellucvt of gamma globulin lias hv.m demonstrated. 
With this I am in c.oniiihdie agrecunent, How- 
ever, I am not (pertain tliat the re])ort empha- 
siz(^a adec)iuvt{'ly that the analysis also fails 
entirely to show that gamma globulin did not 
have the effect to Ik^ (^xp(uded on the basis of 
tlu', (experimental held trials. 'Pliose efbuets 
w(u e limited largely to a period of 4 to 0 weelcs, 
l)('.giiming 1 week aft('r in]e(vbions were admin- 
istored, However, the dramatic effects anti(e- 
i])ated by some weerce not observc'd : that e])i- 
(lemi(’-B would b(? stoppid completely, or 
shovtemed, nr that the incidence curve was 
affec;ted to the degJ'ee observed in institutional 
outbreaks of measles or hepatitis. No one 
umhu'st adding tlie Yury limited offe(;t of gamma 
globulin as used in gcnuu'al practice, which wo 
Imvt^ attempted to point out so ('.arefully in 
several pidiliciatlons, (>^.*"6*) would have expected 
obvicnis or dramatic changes. 

It needs to he ]n)iiiled out, furtlumnore, that 


tlie 19511 ('<xj)erien(;e, even if it had been carried 
out as an exjterimeni with suitable controls^ 
probably would have led to less information 
than was olituined in the stiidi(^s of 1951 ami 
1952 and may V(vry W('ll have failed to affoi'd 
enough data on whicli to base any valid con- 
(‘lusioii. In all of the nniss Inoculation areas of 
195!!, only paralytic (mst^s occuri^ed in the 
imxmlatcal age groups during tlie jxu’iod 2 to (\ 
weeks after gamma globulin was given and 
only 104 in all ag(‘s. furthermore, these 
pn.raly ti(i eases W(M*e s(jatt(a*ed through 1 5 sina It 
(^])ideini(ts. Not one paral^d-ic (tnse in the 
inj(u'.U'.d ago group occurred in the critical time 
period in 8 areas wlu're mass inoculations were 
givc'ii. 

Not even oiu', large outhreuk was included in 
the 1958 ('xperiemai, so ])ossil)lo com jiari sons ^ 
for sliap{^s of e])id('nH(i curves, shifts in age 
trends, and so forth, could not he made without 
com hilling data in sucJi ways as not to he 
a(x^ei)tal)le for drawing valid cotu'lusions. 

In I'cspectt to mass imaudations, om^ can 
conclud(', only that the 1958 usage was not an 
exp(>rinHvnt, and both the lack of controls and 
the cxtnvnu'Iy .small mimlxu- of (aises in the 
(a'iticail time ix'riod iTuder the data entirely 
iinsuital)l(^ for analysis. 

When it (aum^s to tin', se(*,tio)i (hading with 
the inoculation of family (aintacjts the problem 
is Hoimnvha.t different, first, let us (^insider 
the (jiK^stion of ])r(W(mtion. No data w(U’e 
colltujttul for analy.sis to determine the com- 
])arative i mad (nice of di seals e in families given 
gamma globulin afba* the «(>ns(^t of an index 
(aise ami in those not given it. Only families 
in wliiedi suhsecpient caisc^s did (xanir wore^ 
imdmhul in the data and the suhsecpient eases 
occurring in Llu'se families (ainnot even lie 
sepai'a.t<al into families that did and did not 
laaauve the agent. Oliviously, any analysis of 
smdi data is fruith'ss for obtaining any answer 
to the (jm^stion of prevention. 

Insofar as inodifk^ation of (aises is coneornecl, 
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Appendix A 


List of Participating Field Personnel 



Dime tor of Program in iHlalc 

11 cal til Do] )artnn5nL 

( ’nmiu un ical)lc Disea.so 
( ‘enter p(3rsonn(?l as.signc(l 
or avaihi))lc 

Physical th(3rapi.sts 

Alaharna 

Dr. D. (1. Gill 

If milk OJlicer 

Grace 1. Larsen 

Nurse Epidemiotoyist 

1<] lean ore Malone ^ 

Ai'kanHas 

Dr. .L T. llorron 
tHinli' ffeallh Officer 

Dr. M. L. Knreolow ‘ - 
Offitcer in char ye 

Jean Hailey > 

California - 

Dr. A. (;. Hollister, Jr. 

Chiefj A cu le Com m u nieahle 
Disfuific Service 

Dr. Charles 1. Lefhvich 

EIS‘^ Officer 

Georgianna Hannon 

Los An^(3l(3S 

Dr. John M. (chapman 

A tin ialfin 1 Med ical D 1 re el or o tt d 
ICpidemiol.o{jiHt 

'Dr. (diaries 1. Is^fUvlch 

EfS Offieer 

Nina Hangtm 

Colorado 

Dr. K. L. Clooro 

Executive Dir cel or 

Dr. .Julius Amur 

Jits 

l')l(‘anor J. Westijott 

C^o)in(3ctl{5Ul. „ 

Dr. Jan ms 0. Mart 

Director, liu7'(iau of Drevenl- 
able J)ineit8eii 

l)r. Edward t. Konig ^ 

E/S Offieer ! 

Phyllis B, Jolmson 

I)olawai'(^.^ 

Dr. F. T. Miidson 

Exec a tivc Secrato rp 


Ihinl G. O’Connor 

District of Ck>lunil>ia,... 

Dr. Joiin It. PaUi 

Dir color f Bur cun of Freveutubte, ; 
Diseases 

]>r, Shehlon Kravit/r ‘ 

EIS Officer 

Jean M. ^ilcDerniott 

Florida 

Dr. L. L. Parks i 

Director, Bureau of ]^r(wenl(ihle 
Disco Rcs 

Dr. C'arl P. Ihsmet, Jr. 

EIS Officer 

Mabel l^arkor 

G(5()raia 

Dr. W. J. Murphy 

Director, Division of Epitlettii- 
ology 

Lillian S. Di(!k 

Nn rse Epidem ioloyisl 

liJlt'anoro Malone 

Idaho 

Mr. L. J. Peterson 

Ad m i nist r alive D irccto r 

Dr. Gerald I). LaV(3ck ^ 

EIS Officer 

Anna Sweoley 

Illinois. 

Dr, Loonarfi M. Hchiiman 

Dr, llohert Moll ins 

Mary A. Ganghan 


Deputy Director, Division of 

EIS Officer 

Minna Jlikiohrand 


Prove nl ivc M od ic in o 

Myrtle E, Swanson 

I()wa„- 

Di . Edmund G. Zhii merer 
Commissioner 

Dr. M. li, Enreoknv 

Officer 171 Char ye * ^ 

Jean .Hailey ^ 

Kansas--. 

Dr. Thomas 11. ITood 

Exocnlivc Seci^ctary 

Dr. M. Ti. Fnreolow 

Officer in Char ye - 

Jean Hailey 

Kentucky^.. 

Sc(i footnofcH at cnrl of tal 

.Dr. TL M. Drake 

Deputy Commissiontyr in 
Char ye of Preventive Medical 
ScA'vices 


Irene Oions 

Ireirn Bchafor 
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STATE 



Maiiir 

Marvlaiiii 





Mian.-ota 



Mi'-ijuri 


N»'I>niska 

N’t-vnda 

Xow namj).H|jin\ 

NT a- York 


N’*'w York ('iry_. 
Ni>rHj Carolina 


^ ^klalioijiu 
( )n>gon 

To nn sylvan la 

Ehoiin Island __ 
(’aralina,.. 


Di roc lor of Program in Siato 
Health Depart men t 

Dr. Andrew Hod i nog 
Director of Preventive AMicinc 

Dr. Dean Fisher 
Director of Health 

Dr. Perry F. Prathor 
Deputy Director 

Dr. Roy F. Fcomster 
Director, Division of Com- 
uumi cable Diseases 

Dr. Albert E. Hcusti.s 
Co m m issioner of II ea Uh 

Dr. A. J. Chesley 
Hecretorij and Executive Officer 

Dr.^ Archie L. Gray 
^tate Epidemiotoyist 

Dr, E, A. Held on 
Directorf Bureau of Cowmwrt- 
icable Diseases 

Dr. E. A. Rogers 
Aiding Director of Ihallh 

Dr, Daniel J. Hurlev 
Acting State Ilcaltk Officer 

, Dr. CJi/ford W. Wells 

Director, Communicahle Dis- 
ease Controi 

F. Korn.s 
Slate Epidemiologist 


(.’oinnninioaldf l)i.-soas<‘ 
(!etJh'r por.sornicja.ssigrH.,] 
ov ju'iiilabje 

Mary K. D'Cojukh. 
iVursc Epidemiologist 

Dr. hklwiinl I. l[{nii)* ' 

Dr, Shtddon Kravitz 
EIS Offeer^ ODEA * 

Dr. MdwanI I. Ijonij* J 
EIS Djliccr 


Albina Htmyitj 
Nurse Epidemiologist 

Dr. M, I<, Fiironlow 
Offtrer in f 7 no 7 /f' i a 

Fiiroolnw 

OJhccr in dluirgc ^ ■ 


EfS Officer 


Dr En,e.st .Ivaiu} 
EIS OJIiccr, CDd, 


Nurfli ]>akota 
t>i!io 


Dr. Morris Greenberg 

i Dr. J. W. R, Xortoii 
o/n/c Heallh Officer 

Joromo H. Sv-orc 
Director of Public Health 

?Vontwort.h 

DivO. F. Mathews 
tommissioner of Heallh 

Frickson 

I Heallh Officer 

Dr M. C. Stayei* 

Director of Health ® 


R/6‘ Officer, CDCA 
Officer in (%,riie ' ^ 

111’ IV’’".'!"''' 

•Dr. iVIiir(.iii K(.||,.r 

hf,S Offirrm, f '/R.'.l 

Dia Af. 1 , 

('ffff’cr iu d/iorgt: ' ^ 

J)r l,iiV.ua< ' 

A/, S' Officer, CDCA 


Dr G. E. McDaniel 

end of table. 


"kS'S;;,'- ' 

Dl.yl)i.s 15. 1 1 

^ uis( E/utlrmfo/of/isl 


!’|jy? 5 i('al fhM'a)>| 

Aiainnoi 
Morgnrnt S. Aroy : 
Fiirni Ef<n (l(M)rg 
‘Marganit *S. Aroy 


1>. Hnadi 
IE f(i,|-(. 

iEldogunl<! Kiimiiiic 

Alioo ( Tosrnwn 
h<I(7mor(* Mahnuj ' 
■^onn Haih‘y « 

'f( 7 in haihty ^ 

Marion Harfknooht 
^lai'gand. S. An^y i 

H; Niohojs 
n Miifrod Lj iluiusoy 

Holon AnUnan 

Gelosto A, .Ha.y<l(m 

•Fuiri Halley ‘ 

H'Ul.fi E, 

‘Mary K. .Uusnmd 

I'dlxalMiOi holhnvM 

■'liirv Kliziilindi IG.IIi 
■'iirmni 


A. Iliiydnn I 


I’lililic llctilili 


Ho. 20 , 19 M 
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STATE 

Director of Program in >Stato 

TI <jnl t) i D epar t m on t 

Cominiini caiiie D iscaac 
Conte r personnel assigned 
or available 

Physical therapists 

Tennessee 

Dr. Cecil B. 'I'ucker 

i)imiio}\ DiviHum of Pnvmlivc 
DlHv.aHv.a 

Mary S. lion i or 

N urse E p id e mi oloffi si 

Dclioraii Kinsman 

Texas - - - 

Dr. door go W. Cox • 

HUde l!e(dth Ofjiver 

Br. Gordon W. Gracu 

E/,S' Offiver 

Carmclla Gunnel la 

Utaii - 

Dr. A. A. Jenkins 

Dr. Oar til G. Myers 

Helen Blood 


I) i reef or, Divmori of Diseem 
Control 

EIS Officer, CDCA 


Vermont-..-- - 

Dr. Maynard 11. Alires 

Director, CkyrnmunicahU Did- 
ease Co7ilrol 

Dr. Edward I. Honig ^ 

EIS Officer 

Margaret S. Aroy ^ 

Virginia - 

Dr, Mack I, ShuiiholtiG 

Stale Health CovmissUmer 



Washington,.- - 

Dr. ,1. A. Kalil 

Aclinif Direclor 

Dr. CuM’ald D, LaVock 

El 8 Officer, CDCA 

Carolyn Bowen 

West Virginia.. 

Dr. N. H. Dyer 

Director of Health 



Wisconsin 

Dr. Milton kkdg 

] director, Sectioyi oa Preventable 
Diseases 


IJliic M. Bachanz 

Alfaretta Wright 


i,!? 

John W. Dosh, EIS ollionr; Jnnnio TI. Ralcich, mirsu oflioor eplcfciniolOBist; atul TJavkl feaclm, statistioian. 

'a EpHkn’nio intciliRonco Sorvicc. , 

(’i)iminnu«Ji'l)io J3is(J4iso C(5ntor Activities, ^ ^ a j 

NoTiij- '^J’ho folkiwiriK I- Ofricers wore assigned to tlio National Evaluation Atlanta, Gii., 

ami aVail'h,l« fo.' nu,hn.;fl^ service to epidcnic areas: Er. Martin Kcilcr, Dr. Martin IT.ekhn. 


whicii 
Di 
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Reports of Epideiiiiologic Investigations 
In Thirteen Mass Inoculation Areas, 1953 
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PoJiomyoUlis Aivuh InvosliKulcd in l<>5;i 

And ConiinunicHblc :i)i8(,nsc Coni.n- IN^rHi.n.ud 

AsHigiiftd lo InvoHlitrniioiiK 


MarUn IFioklin, M. . 1 )., i.^vkl Sarhs, M. A an, I 
(irai,« Urncii, H„ iV. ’ 

Caldwell Coinily, A^ Cl 

Han,,., Uiaak M.S., Kidnn.wal.l, M. |, 

Dorothy Carroll, ){^ N. ' ’’ 

Catawba County, iV. C 

n.,in. I<;u.|nn,«.al.l, M. |, 

J. Wahaui HnuU,, M. .1)., Manin Kalla,', ,M I) a ,] 
I- Dorntliy Carroll, It i\, ’ 

Kn., fInlUran Counly, T,,,,, 

Heii.. I.;i„l,a„wal,l, M. ,0., and Alarlin Kalla,-, M. I). 

Carlar Count]/, Tonu. 

Mailiji Kollnr, M, .D,, and lloinz Euilionwnld, M, iX 
Avery County, N, C 

•J; M. .1)., :ilai,„! I■:ial,a„^val,t W i , 

Smyth County, Va. 

Mar(.i„ Kalla,, AF. I)., a,.<I Kia|,a„w,.|,|, M. |,. 

Stm, ms, Benton, and Meeker Counties, Mi„n 
Im MyLM-s, M; I). ^ 


Monroe County, Fla, 

Carl ]\ n<5nio(., i\r. 0. 


Ih'alili iMonof^rnph No. 20, 



Montgomei’y County^ Alabama 


On Jnno 22, 1952, iX O. Gill, Stato 
lioalUi ofli (*(»!’ of Alal)aiua, roquested the sorvicos 
of ail oj)i(l(Mni<>loji;ic loam from Iho Comnuini- 
cabl(> :i,)is(niyc Gt'iiloi* lo assist in an invostiga- 
tion of an oiitbroak of ladiomyolitis in Mont- 
goinory County, Ala, A toaiu (composed of 
Dr. Martin 11 icklin, Epidoniio Iiitolligniico 
Si'rvico (15IS), oIIhm'I' in chargo, Graco Larson, 
iiurso oHi(‘tM‘ (q)i(loini()]ogi>st, and David vSaclis, 
statisti(jia.n,,was pj‘ 0 JU[)tly assignod to Dr, Gill 
for Ui(^ invostigatioii, wliioli bogan Juno 22, and 
coutiiuuMl ])(‘rio(licHlly until Soptoniber 20, 
T\u) ti'iun was assigiu'd by Dr. Gill to Dr. 
A, II. Gra-luiin, Alontgoniory County bealtli 
o[Ii( 5 {^r, and lu^adciuartor.s worn ])rovidod in tlio 
(;ounty hoallb d opart niont. Lator in tbo study 
jdiysioal l.luM‘a])y consultation was provided by 
Mrs. ICb^aiiore M' alone, physical tlioi*apist, 
assigned lo iJie National Gamma Globulin 
.Evaluation Center. 

Olio blind rod and nine (Uiscs of frank polio- 
myelitis and II (tases of suspected poliomye- 
litis W(vre inclu(l(Kl in tlu'. study, and 74 percent 
of tlu'.Be were regardi’d as paralytic, 9'liero 
wiu’o () (inatbs. 9die attack rate for the period 
of study, hasiHl on 1950 ramsus figures, was 8() 
l)er l()(),00() iiopulation. ^.Phe case fatality 
rale was 5 percent. 


Area and Polioinyclitis History 

Montgomery County is located in (‘ontral 
Alabama. I'ho ])opulation of the county in 
the 1950 census enumeration was 128,905, with 
44 percent iionwhito. Phe city of M:ontgomory, 
the {ia]iital of the State, located in the uortliwest 
part of the county, had a population of 100,525 
in the last (hvusur, with 40 ])ereeiit nonwhite. 
During the 10-year period, 1940'“50, the city 
of M!ontgo.m( 3 ry showed a 2().4-percent increase 
in population, while tlie county as a whole 
increased 21.5 percent, 

During the 5-year period, 1948“52, Uio 
county recorded a total of 119 cases of polio- 
myelitis, praiitically all of them paralytic. 
Nonparalytie, cases wore for the most part 
not recorded, 'Phe largest previous outbreak 


occurred in 1940, wben 54 cases were reported. 
Annual incidence for the years 1948-52 is 
shown in table 1. 


licporling. Diagnosis, and Hospitalization 

Cases were reportc^l by iiliysiciaiis by tclc- 
])hone directly to the county health odieer, 
giving the name, ago, sox, color, address, date 
of onset, type of involvement, wlicther para- 
lytic or nonparalytic at the time of report, and 
place whore hosj)italizod. The diagnosis was 
regarded as confirmed if there was an increase ^ 
in tlio cercliral spinal fluid cells or if there 
were definite signs of muscle involvement. In 
addition, eaiili reported case was confirmed by 
tlio examination of at least one other pliysieian 
chosen from a panel of ]}ediatriciaus and ortho- 
pedists designated by the county medical 
scufiety. No charge was made to the luitieiit 
for this service. This consultation was re- 
quested by the county lu^alth <)fllc(vr in order 
to maintain a crilical level of diagnosis so as 
to conserve gamma gloluilin for family con- 
tacts. Following the report of a confirmed case, 
a county public health nurse visited the home 
to obtain routine opidemiologie information, 
including a household roster, and to give 
gamma globulin l.o coiitiud.s. Additional clinical 
'information was secured from hospital records 
and from the attending physician. 


Table 1. 


Year 
PH 8. 
1949 

1050 

1051 
1952 


Ilccorded cuhch of poll oniy ell Lis, MoiiL- 
gomery Counly, Ala«, 1948-52 i 

Number of cases 


1 

_ 54 
_ 20 
_ 10 
. 28 


1 These cases are not closi^^iuited as (;o the status of 
paralysis l)ut in iiraetically all instaiiocs r(3cordiog lias 
boon’liniited to paralytic cases. 


Tho largest luiinber of patients was hospital- 
ized at Saint Jude’s Hospital; a feAV private 
patients were hospitalized at Jaciksoii Hospital, 
a smaller and private institution whore no respi- 
rators wove availahlc. Maxwell Air 1< orco Base 
Hospital provided isolation and physical ther- 


Gnmitui Globulin in l.bc IVopliylnxiH of Poliomyelitis 


97 



NUMBER OF CASES PER 





TOTAL CASES BY REPORT 


TOTAL CASES APR,|,-0CT, I I09 

POPULATION 139,000 

rate 70.4 PER 100,000 POP. 


M 30-^ 
Ui 


__6AMMA GLOBULIN 
given JUN 30-JUL 3 


o 

o 

o 80 


PARALYTIC CASES BY ONSET 



— 1|. gamma globulin 

1 1 given JUN 30-JUL 3 


non-paralytic CASES BY ONSET 


-GAMMA GLOBULIN 
GIVEN JUN 30-JUL 3 


Miv i" ' jL' upp, 4 1 ^ 

SEP I OQ-r J 


• "•'•''LHiwiltli 20 135, J. 


number of cases per WEEir 






PARALYTIC CASES 0“9 YEARS 


1 1 GAMM A GLOBULIN 
II given JUN.30-JUL.3 




g 

s 

■ 

iSI 

IHI 

HBMIHHIiHMi 


IH 

DHII 


♦ PARALYTIC CASE OCCURRING AFTER RECEIVING 6.6. IN MASS PROPHYLAXIS CLINICS 

TOTAL. CASES 10+ YEARS ,, 
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cases. ('I'ho oiisei of lU ’* «■»><>"«• (d(.iil 
fliwl a 1 * «* 1’1‘cse (!as(>s was I ;i 7 

«'ul 9. lays after d., pacing 

A*.u„ist.„,i„n of &„„„,„ Glol,„li„ 

Kfe=s~H= 


“'f'l *♦ 'M h 


N..Hi:ii;,r,i ri : s«i«i 

wi,,, ;:::,rz':;'™ 

‘-;''""7".'' si' v.T.v .i ' II “ "'''" 

;i„i;,.r 

ZL:r 



l>'-«l>l.vla..xis (M, ,i -W ' ;'';»"mNii(;V 

availaf,!,. f,,,. .V "’«s 

*'•■<1 n.uler „ , «'R0 

"K'-KH..,,, repre.Hented SS 





*'ii<l o^e f^roup, 


'Vook of oii.sut 


March 29-A|),'ii 4. 

^M^nJ T)- April IJ 
April U-Aprii IsZ 

April 2fi-A|ft,. 2 
Mav3-Mav<) 

May j 7, -- 

May 17-AraV 23 

May 2<l-j\IrtV 30.: 

May 31-,Jtiii(, (j 
JuMo 7^Jijno .13 

26 

21 -huw 27 
Juno 28 ~Jiiiv 4. 

Jiiiy rwiiiv'j 1 ^ 

■Mv ]2-Jn-|y IS 

■Ja y .l!KJii|y 2 f,_; 

■July 2fi.-A||jr(|,s(, J 

Angi,.st2-Aufi,.stS 

AuRiLst 0-A.,g,,sf, ir-' 
Aiigu.st iO-AiiRu.s(, 22 

Aagust23-Aiig„3f 20 ■■ 

y 39-''>’opteml)cr'5 ' 
■Sopteinbcr 6-.Sepioml,Vr 

SeptemterYi-'&proin^y 

SeracmterioZs^y-.^,-; 

sSci)to»iiro;.27_oc,:,;j;-4 
Total 


An 


l\'l> 

s 

(1 

n 

0 


0 1 

1 

0 

' " 

1 

(1 

0 

1 

0 

0 

1 

1 

0 

1 

0 

4 

0 

1 

0 


ToffU 


100 



■ oh.so(i prioi- ( jj J 



TabU‘ 2B» Disti ihulicm of oohcs of poliomyolilis, by 
of roruii'l aiul by of paralysis, ‘ Mont- 

goinory Connly, Alu., April Jr- Sop lumber :i(), L95JJ 


Wt'nk of n^poi'l. 


Miircli 2U-A|)ril '1 

April r)-A|)ri) M 

A))ril I2-Aj)ril IM 

Aj)ril !0- April 2^ 

April 2(>--Miiy 2_ 

May ll’-May 0 

May 10" May 10 

May 17" May 20 

May 2'("May 00.. 

May 0l"JuiH^ 0 

Jna'o y-bmo 10 

Juno 20. 

Juno 2 1 ".In no 27 

June 28".liily 4 - 

July r>".luly 11.. 

July r2-July 1K_ 

July n)"July 25 

July 20-Aug. 1 

Aup;. 2-Au/i;. 8-.,- 

Au^. O-Aug, 15 

Aug. :i()"Aug'. 22_ 

Aug, 20-'Aug. 20 

Aug. 00-He])t. 5 

Sopl:. 0“H(5pi.. 12 

Supt. l0"Sop('. 10 — 

Supt. 20"S(‘])i.. 20 

Bupl). 27‘-0(!i.. 0„ - 

No (laU^ giv(jn- 



NP 

S 

Tr)Utl 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

2 

1 

0 

1. 

2 

J 

0 

0 

1 

0 

0 

0 

0 

1 

1 

0 

2 

8 

0 

1) 

8 

8 

{) 

0 

8 

7 

1 

0 

8 

\) 

0 

1 

1.0 

\) 

1 

0 

10 

10 

8 

1. 

20 

\) 

0 

0 

0 

1 

2 

2 

5 

I 

0 

L 

2 

2 

0 

0 

2 

5 

0 

0 

5 

0 

2 

0 

2 

0 

0 

0 

0 

2 

2 

0 

4 : 

0 

2 

1 

8 

0 

1. 

0 

1 

1 

2 

0 

8 

1 

J 

0 

2 

1 

0 

1 

2 

1 

0 

0 

1. 

8 

2 

8 

18 


P-:paralytJ«; NP^nonparalytiu; S^suspoct caso, 
1 footnoto, tablo 2A, 


pcrcniil of Uio (uihos iiii tlio tiino of cofl/iliciitioii. 
'I'horti woro an cal.inmtcd 20,000 individuals in 
I Ilia ago group, 

Gannna glolnilin was given during a 4-day 
period, beginning June JO and ending on July 
3, in Mon ligonie.ry eit}'' and for a 2-rlay period, 
July 2 and 3, for I, be county area. A total of 
32, i)5r) injecitions was administered during this 
period. 


Ei>iclcmiologi(5 Tnvcstigatiou 

If roin Juiuj 24 throngli September 30, a house- 
hold visit was imuhi to e.very reported (ja.se of 
poliojnyelitis, and information tor the (join- 
plotion of th(', case invcjstigatioji form (P11.S 
Form 400.8SA) was sought by personal inter- 
view of iiare.nts or other adult household nnnn- 
bors. Hospital r(j<Jords were reviewed and 
physieians and physical therapists were (pu'.ried 
in order to obtain the necessary e.linicjal data. 
Those data wei'(j completed for all but one case. 

As a part of tlio study, a physical therapist 


exaii lined all patients designated as other than 
paralytic (non))aralyti(j anil suspected cases), 
whose onset fell between April 1 and June 23, 
in order to detect slight muscle involvements. 
In addition, all surviving patients wlio were 
nioniliers of multiple-case households wore 
examined and tlio ilegroo of residual paralysis 
(juautitated at a time 1)0 to 70 da.ys alter onset. 
An attempt was niaile to secure this same exam- 
ination on all cases occurring after June 23; 
only two cases in tliis group were not examined. 

In the following analysis the status of paral- 
ysis is based, wlienover possible, on the results 
of this c-xaminatiou by the physical thera.])ist. 
In 21 instances this resulted in the discovery 
of some degree of re.sidiial paralysis in a, patient 
previously designated “suspect” or “nonpara- 
lytic.” in no instance was there lailuve to find 
“paralytic iiivolvoiiicnt in a case already desig- 
nated iJaralytic.” 

Didribulion of Cases in Time 

Between Ajrril 1 and September 30, 1953, 109 
eases of frank poliomjnditis and 11 suspected 
cases of ])olioniyelitis occurred, giving a total 
attack rate of 80 per 100,000 population, 1950 
census. These eases are tabidated in tables 2A 
and 2B, by week of onset and by week of rei>ort 
for status of paralysis and for total cascis. T'lio 
ontbrealc aiipoars to have begun early in A])i'il, 
with a progressive rise to cpidenne proportions 
beginning in mid-May and reaching a peak in 
late Juno for both paralytic (lasos and total 
cases. Manj'" ol the cases sul)sec(uently found 
to 1)0 paralytic during the third and fourtli 
weeivs of June previously had been reported as 
nonparalytlc. 

Distribution oj Cases by Age, Race, and Residence 

The ago and race s])cciflc attack rates are 
presented in tables 3A and 3B, for all reported 
cases and for paralytic cases only. I ho highest 
rate for the nonwhites was in the 1-4-ago group 
while the highest rate of attack for the whites 
was in the r)-9-ago group. This age differential, 
with regard to race, was true for both total 
cases and paralytic cases. 

The attack rates according to area of resi- 
dence within the county are presented in table 
4. The total attack rate for the city of Mont- 
gomery was 89 per 100,000 popidation as com- 
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Ago groijj) 


^)r)0 populuUnn 


^ fU'ulyHr c/iHt'.'i 


f nhtl I 


<I yoar. ^ 

IH years ” ' 

years " 

10-14 years 

1’^ years and over, 
• Allages,^..^ 


1, 858 
I 7,297 
5, 502 
‘1, 7^19 
57, \m 


'I'elal Wlij((‘ ,,, , , 

wlnhj lohil Whiff' 
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Jnhle 5. Inlcrvnl in days licUveeii onset of itidux* 
cases and siiljsequeiil oases of poUoniyelitis in 
iniiUJple-^oifsc households) Montgomery Comity, 
Ahi,, April l-Sc'plember 30, 1953 



P™])aralytie ; NP=]ioiiparalytic; S=susi)ect case. 
1 See footnote, table 2A, 


])nrocl to 77 per 100,000 population for the 
rural portion of the county. If onl}^ parab^tic 
(?ascs are considered, attack rates are Ob per 
1.00,000 population, as compared to 59 per 
100,000 po])iilation, respectively. The attack 
rate for the soutlnvestern half of the cit^" (beats 
1, 2, 8, aiicl 23) appeared to be higher tlian 
iJioso for the northeastern half of the city. 
When ])aralytic cases are considered alone, 
these difl’erencGS are accentuated. Tlie north- 
eastern portion of the city consists of iniddle- 
cilass families, while the southwestern half of 
the City consists of one area of lower-income 
groups and another area of upper-income 
groups, in addition to the area (beat 1) that is 
predominately inliabited by hlaxwell Air Force 
piu’soiniel. Evidence of radial spread was not 
ai)paront. 

Familial Aggregation 

Fourteon multiple-case households w ere 
I’eportod during the period of study, 12 house- 
holds with 2 cases each and 2 households with 
3 cases each. Thus, 14 households accounted 
for 30 of the 120 cases. The interval between 


the onset of tlie first and sub.se(|ucnt cases in 
those boiischokis is shown in table 5. 1'welvc 
of these subsequent cases became ili williin 5 
days after onset of the index ease, while (lie 
other 4 had become ill witiiin (i to 12 days. Tlie 
age-specific subsequent attack rates are pr(.‘sent- 
0 d i n tal ) lo 0 . T he to t a 1 s ii bse(p loi 1 1 a 1 1 a e k J'li t e 
is 3,270 per 100,000 population with the highest 
rate of 9,589 per 100,000 being in l li(‘ age group 
5-9. If consideration is limited to paralytic 
cases, the total secoiulary attack rate is 2,459 
per 100,000, since 12 of the subsequent eases 
were paralytic (75 percent). 

Only 6 of the subsequent eases (table 7) 
received gamma globulin prior to the onsiq of 
their illnesses. The intervals between injection 
and onset in these cases were: same day, 1 ease; 

2 days, 2 cases; 3 days, 1 case, and 5 days, I case. 
The other case had received guninia glolmlin 
47 clays prior to onset through tiic mass inocula- 
tion program. All except this latter (uise were 
paralytic, fotir mildly paralytic, nnd one with 
considerable ijivolvement. Of the 10 subse- 
quent eases which did not receive gamma 
globulin, 7 were paralytic, 2 nonparalytic, and 

I suspect. 

Summary 

A description of an epidemic of 109 frank and 

II suspected cases of poliomyelitis occurring in 
Montgomery County, Ala., with onsets between 
April 1 and October 1, 1953, is presented. The 
total attack rate for the county was SO per 
100,000, and the city of Montgomery had an 
attack rate of 89 per 100,000 population. The 
peak of the distribution fell during the week 
ending June 27. On June 30 and July 1, 2, and 
3, gamma globulin was administered to 32,955 
cbilclreii under age 10 in the mass prophylaxis 
program. Though there was a higher propor- 
tion of total cases in the older age groups in the 
period following the mass prophylaxis (table S), 
this in itself is insufficient evidence to conclude 
that the mass prophylaxis altered the course of 
the epidemic. 
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Montgomery Coiiuly, Ala.,* June JO-Jtily 3, 1953 
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data on the family and on liviiift' ('oinlitioii.s. 

Defini tion of a Case 

Only eases with onsohs botwoon Apj-il I, ]»•,•) 

nncl August 22, lO/jd, ,i.re inoi.id<.d in Md.s ivparl' 
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Caldwall lltaill.h Dapurl.moiU,. 

Poliomyc'lit.iH Ih amloniic. in llio arwv with 
siml)l(> c.lVKlouiics hciiift irporlod in H)44 anil 
11148. (liisos of poliomyi'litis liavis oc.cni'i’od, 
('vaM’y ypai' siiK'n 11)88 (tabh'- !)• 

Admiiiistriilion of Gaimna Gloliulio 

CJainina globulin was availalilo to lioiischohl 
,.„ntaals under agr. 20 and to ])regnant. women 
in Mm liouseliohl, regardless of age. Hie in- 

t„,.1c 2. 1)ls...Hnni..n of tolal an<l 


jeetiona were given l>y tbe private! j)li_ysicinn 01 
(Ik! cojitacls were brought to the (iounty health 
de])arttnent and given injections b}' tlie liealtli 
o(!ie,(‘r. Inoculations were usually given on the 
same dav or on the day following the date of 
report of the index ease. A gamma globulin 
reeiuest form, sigiu'd by the physician, listed 
all who were! te) ree!eive injections, their agi's 
and weights, anel the total amount of gamma 
gleibulin reciuireel for the household. 

Mass pre)|)hylaxis was unelertaken evi July 
(), 7, anel 8, following the rising ineiidence of 
reepeirteel eease's. Certilkiation for mass ])rophy- 
laxisbael been obtained on July 2, ID.W. Gamma 
globulin was aelministea'eel to 12,802 eiliileli'en, 
age! 10 anel under, anel also to oldew (ilulelren on 
the last elay of the mass inoenibdion program. 

liipidemiologic In vcstigatioii 

Sinee all reiiorted eases in Calelwell County 
hael been hospitali/.eel and most bael had, spinal 
taps, initial work was nndeirtakon by the .Itpi- 
elcmic Intclligeencei Serviere team in the various 
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]iuis(;l»'. <vvalun.U()it. was parrorimul by Uio .lOTS 
odicai-a, as a tncaiis of vavifyiiifi; tin! diagnosis of 
jiiiralysis. 

Pa, si Kp'id(mm nf PolioinyelMii^ 

WIh 1<' inn.»;iiiUuloa of lUa l)asf opiiUMoics 
do not approac.li till! Id.W oiitbmik, it sacins of 
iotori'st to oxainitia tlia sliapiss of tlio opidomic 
(■iirvas for tboso past opidi'inics. An outstand- 
ing olnirac.ti'.i'istic of ibo tv|)idoinio oiirvos for 
]{HS, lildO, 1951, and 1952 is tbo prominimt 
skownoas to tiui loft, wliiob i»o'i'>« tli<' 
d<!ini<!s built moi’o slowdy to a peak tluni thoy 


doolinod. Tlic iircsont epideniic is fairly 
symmetrical. 

Didiibulion of Oases in Time 

'I’lic first (also in tins epidemic had its onset 
on April Hi, and tlic last case occiirred on 
August 5. 'I’lie distribution of cases by dates 
of onset (table 2) iirescnts a progressive rise 
beginning in mid-May and continuing until a 
peak was reached during tlic week ending duly 
4. 'I'lien there was a gradual decline somewhat 
did'erent from previous epideinic^s. Moss pro- 
jihylaxis was given on July (5, 7, ami S, the wcel. 
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1 

2 

3 

4 

:i2 

84 

8 

45 

7 

04 

15 

100 

<1 

3 

1 

2 

5 

5 

20 
1 14 

38 

5.1 

80 

4 

3 

7 

00 53 

71 

124 

7 

3 

10 

1 34 
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Tiible 1950 {lopula lions, Cnblwcll County, N. C 


It 

IIJIU t 

White 

Noiuvhito 


Total 

|Mae(^ of r(^Hifl<^nce 

Male 

‘jftjmnle 

Total 

Male 

Female 

Total 


lUiiaL 

Total — 

3, 081 
1.7, OK) 

3, 200 
lO. 007 

0, 341 
34,013 

758 

710 

780 

741 

1,547 

1,-151 

7, 888 
35, 4(M 

20. 007 

20, 257 

40, 354 

1. 408 

1, 530 

2, 01)8 

■13. 352 




Plaee of vfishlenee 

Paralytic eases 

'I'otal eases 

.. . — ^ — • — r- 1 


White 

Noinvlulo 

'I'o- 

tal 

White 

Nouwhito 


4'o- 

tal 




iMalo 

Female 

To- 

tal 

Mal(5 

Female 

To- 

tal 

Male 

1 ''em ale 

To- 

tal 

Male 1 

Female 

To- 

tal 

T.onoir 

'1 1 .ij-t 1 

105 

188 

<)2 

282 

142 

235 

2(H 
282 ! 

127 

270 

104 

270 

152 

237 

200 

204 

215 

377 

237 

320 

528 

423 

127 

270 

323 

346 

254 

321 



Total 

I 180 

252 

221 

272 

K)6 

233 

221 

204 

. 

350 

307 

477 

190 

334 

30 


Gntnnni Globulin in the Piophyliixis of l’oli<>iuyeli'‘» 



PER 100,000 POPULATION 



i I I,. I,, I i.rrkly poli.iiMj i-Hlis ini i.li iicc rales per 100, ()00 popiiliilioii, Calrlwell Coinily, N. < I., lg-,3 

l.> »I i k of report, anil paralytic .status of cases, by week of oil.set. ’ ’ 




l’»l>licHc«l ih rtlo, 


•ogrnph No. 20, 195 , 



number of cases per 



and H<ihsnqi,c,'u c/iHoshutillu’' i"" ‘'f 

C«l(hvt‘II County, N. C., 

Tiilnn'nl (days) 




> oMirilo' (.1) I iir/i 

''<'<1 ill litl.los ;{H n.Hi «w 

M.OHMVnrn (( (,l„, 

'I’l"* (ill III ||(.|||(‘lv Inr II,. 

l><>|itiIn(.io'i Tl. . 

noiuvliilcs, 'I'll,. for 

winto 

am 2r'i 1 ••«s..s 

'■iinil (‘tiscH. 'I’ll,, (li/i) , "’'III olM I', If 

-- 

•'lie nonpan, lyti/easos an. 7' i '’“'■"Ivt'c ami an,| '** 

non?.-:,,,. "MS ai'o Similar, t.l.o '"'miosni as ii(iii|,a,nt|y(,i(.. 



‘'■0 

Poakiiig ‘ nai, (Im oiirvos 

'>oi,pa.n,Iy(ie ca^;’ ‘ ' 'f *, of 
Th„ (‘lis(;,'iIm(,ioi of tha 
and ago (0 aiul ovor ,« “ff'* ^0, 

10.15 cases ,m,i„. ’J" ^;;omvhat dillotmt. 
(aiding July 4 tlic ivook 

.Wlldi j( , J'K.. Ill mu( owr 

tlio date of 

W'I'I" »f ««so., C v A 7 '“ “'' 

(j "ocic of ropoi-fc (table 2). 

Oenma Characteristics qf Causes 

«»<1 status of 

laWBW i„ taklM 30 tt'l jo t "“f “ 


~l~ ^ 'nuMcll Couniy, JV. C., log;) 


<«‘^i(!s*l'.f (wTuid ',n 7,V’^ ''‘"■ 

or othe,. pn,o,.d„n.7 i'li'a:- 

roseiit 14 p,., •(.(.„( ,,p , PnlK'iils n.p- 

<'•'0 lime of tlKur'iJltt.ia'’'''^^ a (. 

"■ ;< 

portion i. »l«th,i««||y^^^^ I'".- 

A<j!ire<jatiim 


pl.','’ urn' 000 

I I inn, 0(10 |i(i|)iii,i(i„„ 



I’nl.lic Jlciili J, i\f„ 


'""Knij.li iV„. 20, 193,1 



Tal)l« 7* 


Siin^nuiry of iiikI wiibHtMiiicml: t'aHCS of poUoioycIilis in iTinlli£>le"ea«c households, Caldwell 

County, iN. C„ 1953 i 


rioust'liold aCdUHHioii 
No, 

No. ! 

DiiU^ 

of 

tmKcMi 

Ag(^ 

Sox 

Paraly (.10 
status 

7” 14 day 
oxarninn- 
tion 

Porccui (. 
iiivolvo- 
mont 
50-70 (lay 
pliyai(!al 
therapist 
oxainina- 

Iiii.orval 

from 

iiulox 

caso 

(day.s) 







tioti 



000 L. 
flon2„ 

0003.. 
000-L 

0005.. 
0000 .. 


0005, 

0007„ 


000 

0001. 

0002 . 

0008, 

0008.. 

000 - 1 .. 

0005.. 

0000 .. 


A. Ttultix (msos (none vocoivckI gamma globulin) 


V — paraly tic ; N P — non p aval y t i c . 

J SnK]ioot oascH not incliulod. 

2 Kxpinsd 8 daya after oiisot. 
Ex])lr(^d 0 days after onset. 


Interval 
gamma 
globulin 
to onset 
(days) 



() 

8 

^1 

8 

8 

•1 

May 81 
,limo 1 1 
Juno 10 
Juno 27 
Juno 25 
July 4 
July 21 

7 

10 mo. 

1 

8 

5 

10 

17 

P 

V 

¥ 

¥ 

¥ 

¥ 

V 

V 

NP 

V 

NP 

P 

V 

11, 1 
18. 0 
0.0 
82. 5 

J, 0 
03. 2 
88.8 




. 


„ „ „ ^ 


.. .. 




— - 




lb Subsocpiont VAmiH 

(roooiving gamma glolnilin) 


8 

(> 

0 

Juno 0 
July 1 
July 20 

12 

0 nu). 

1 ino* 

¥ 

¥ 

¥ 

P 

NP 

P 

5(). 0 
8.0 

(^) 

0 

0 

8 

0 

8 

f) 




0, 8ul)HO(pi<mt (?asi^s (not rocoiving gamma glol 

Miliu) 



5 

May 81 , 

5 

¥ 

P 

7-1. 7 

0 



7 

Juuo 2 

:l() 

¥ 

p 

!)2. 0 

2 


1 

8 

Juno 17 

4 

M 

¥ 

5. 5 

8 


I r**”"' A 

8 

Juno 28 

0 me* 

1'' 

P 

84 7 



1 

2 

July 27 

21 

¥ 

NP 

8. 4 

88 


1 

4 

Juno 28 

5 

¥ 

P 

-1. 8 

1 



5 

Juno 25 

2 

U 

NP 

5. 5 

0 


„ 

) 

8 

July 4 

21 

¥ 

P 

(“) 

0 

.L- 


hoiis(>]iold with 4 oases, 2 with 3 oasos, and 4 
wil-li 2 eases. A summary of siibsoqiioiit eases 
in those muUii)lo-case lioviseholds by days after 
onset of tlio index case is shown in table 5. 

TIuvl'o wore 11 subsequent cases among the 
578 contacts of index cases giving a total siibsc- 
(|ueiit attach ratt^ of 1,003 per 100,000 contacts 
(table 0). For children under ag(i 5, the sul> 
• se([iient attn(^k rate is 4,854 per 100,000 con- 
ta('ts of ail iinh^x case* 'lUiis rat e is signifKiantly 
higher than tlie atlaclc rate of 1,415 per 100,000 
population found in child itu of the same age 
group in (lie conn tv* 

'PlircH^ of the sul)se(]uent (iases had received 
gnmina globulin 0 or more'- days prior to onset; 


one (iaso was iiouparaly tic, one case was sevci’ely 
])aralytic, and one dice], A suininary of all 
cases ill multiple-case liouseholds is presented 
in table 7. 

Effects of Gamma Globtdin 

M\) evaluate tlie effect of gamma globulin in 
modifying the severity of disease, standardized 
50-70 day muscle examinations were conducted 
by a pliysical therapist on three groups of eases: 

1* Cases whoso onsets fell ■within the week 
June 29 through July 5, who did not receive 
gamma globulin (tabic 8A) . 

2, Cases whoso onsets fell on July 6 or after, 
who did not receive gamma globulin (table 8B)* 
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7--M (lay ((xanuimlHni 
paniiylH^ slaUis 


Table 9. DisIribNlion ol’ avera^^o pcrcaail iiivoh;x‘jtirnl ftn- l hieo ^nmipa of cases having 50-70 day muscle 

exam Ilia lions, ^ (ad<hvetl (lounly, C., T9i>*l 


[^uralyUe,...- 

iVoaiairalyMc- 

All <UIH<*S 


Ousels June 21)“July 5 
(no gam in 11 globulin) 


Number 

cases 


12 

5 

17 


Averagii 

involvmnenl; 

(pemnit) 


17. 7 
i. i) 
:ia 0 


Ousels July () and Ibm'e- 
aflor (no ganiina globulin) 


NutuIxu' 

oases 


10 

1 

11 


Av(n*ag(^ 

involveineiiL 

(perotmO 


20. 7 
0.0 
18, 8 


Onsets July 0 ami thenv 
after (ganuna globulin) 


Niiinbor 

cas(js 


11 

^1: 

15 


Avoragi^ 

involvenionlj 

(piu’cent) 


9 . 0 
0 . 0 
0 . 0 


1 This tabh^ is prepanul from data in table S. 

8. ( 'list's wlu)S(^ onstds fell on rfiily () or after, 
wlio liiid i'(>c(’iv('(l gtiiiHUH. }?lot)iiliii (tal)lc <SC). 

Only undci' iig’o 10 woro iindiidoil and 
data on all hnt ono oligibln oiihc wc'I'c. siKaa'.ss- 
fnlly onlhadcal. Not inclndod in tills anal^'sis 
arc till'. oasoM in iiuilti|>l(i-oaBO honsoliokis. 

Anioii}!; tlin 44 (aiaos inclndod iu tho tlicoo 
jjroiips, 1(1, or :Ui poi'cont, wore foiiinl to have 
bulbar iiivnlveineiit, tlioiig'b tlie 7“t4 day ex- 
amination revealed only 4, or 0 percent, as 
having Inilliar involveineiit. ^lo ovalnate tlio 
iiKaiHiiralde modifying ollec/ts of gamimi globulin, 
a eriide statistic, the average pereivnt involve- 
ivient, is eni|)loyod. 'Phis is tlie nritinnetic aver- 
age of tiui percent involvement for tlie eases in 
tlie various dassiiieations. Its crudeness is a 
redectioi) of tlie great variation of percent in- 
volvement from (!nse to case. 

A suininary of the average percent involv’'e- 
inent for tlie tliree groups is presented in table 
9. It is interesting to note that cases diagnosetl 
as nonparalytie in the 7~14 day examination 
had an average percent' involvement of 1.3 per- 
cent, wliercas tlie cases diagnosed as paralytic 
inul an average percent involvement of 19.1 
])er(*t>nt. d.lni cas(is were classified a(.icoiding 
to paralytic status ns dcterminetl in the 7-14 
day examination. 

Among tlie 1 2 and 10 paralytic cases in groups 
1 and 2, respectively, tlie average ]iercent in- 
volveiuei! ts were 17.7 jiereent and 20.7 percent 
as ('oni|)ared to 9.0 percent lor tlie It paralytic 
cases in group 3 (the group receiving gamma 


glolnilin). The difl'erences are not stntisticnllv 
significant. 

Among the 17 and II total cases in groups 1 
and 2, the average ))ercent involvements were. 
13.0 percent and 18.8 ])orceiit as compared wit.h 
0.0 percent for the 15 cases in group 3. 

A¥l)ile tiic results are consistent with the 
liypothesis that gamma glolnilin modifies Ihe 
severity of jiaralysis, tliey are ncitlier conelusive 
nor dramatic. A look at the range of severity 
among eases receiving gamma globulin prior to 
onset hears this out; involvements range from 
0.0 percent to 31.9 percent. 

Suminary 

A descriiition of an epidemic of 134 cases of 
poliomyelitis oce.urring in Caldwell County, 
N. C., 'between April Ki and August 5, 1953, is 
presented. The total attack rate for tlie county 
was 309 per 100,000 ])opulatiou, and tlie peak 
of the I'atlicr symmetric epidemic curve oe- 
ciirred during the week ending -Inly 4- On July 
5, 0, and 7, ganuna globulin was administered 
to 12,802 eliildron in tlie mass propliylaxis 
program. There is little evidence to conclude 
that mass prophylaxis with gamma globulin 
altered the course of the epidemic. 

Muscle evaluation data were analyzed to in- 
vestigate the effects of gamma globulin on tho 
paralytic disease. No stiitisticallj' valid con- 
clusions could lie drawn Irom the results. 
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Catawba County, North Carolina 


“;~Sf~£=?f 

of polioniyelili i,. f I f ^ ^ 

llio m,„cs(i, a total of 9 1 n,s,.s , ,1'"’*' 
nepoi-ted in CntaA^d)a County si^ I 

Of thoso 3-5 oi- •/« ■' I, 

•■‘n>ortocl«sp„,aiVtu ’.4s j 

'verc iiuspeoified TIi> tL t \ Pni'fM-ut, 
l>fion 4 doatlis, a caso-fatnliK!' ^V'^V 

kgtii'os. Of tile ventifi ,wi ^ ^ 

been lios])itaIi 5 !ed. I'ci'eeiit had 

A team unde,- the dii-octiou of Dr t n , 

'‘^signed to tlie Nor I, nl • ‘^"'7'"'" 

..,<1 co„,,ZS “'“..■''v',’’"*;:' 
ICeller, ELS fi,- n • W- . • ‘'itirtin ,D, 

H.m],l w ■ BhA ZZ'if ®®' '“'<1 


Methods of Reporting 

Tlio final diagnosis was oflr.„ 1 , 

1‘oport from tJ.o l,„s,,ital Hd i, T '' 

'-.V u.. 

lowing tiio rejwt 0/ rear^^ Clol f 

visited the mltien ' ^ 

fbita on the families a'ld Im'T) •” ‘i"”"*''' 
conditions. tlioir Jiving* 


■t.;!:::.'!’";'!/;::'.;, t 

lt,.Z'|n,'r!’,!nlr'‘''i''’ 

' '"nl August ^roAvlihT's,'' 

(be analysis, 'pi,,, ,> . ' ’ "'''‘ "“'bided in 

e.lassified as “siisiiect” "'('ifs 

there Mt,.|.,, r, pati,.,i(s !rn'^' " 

August 12;) HM.I ( (-.toiler 'll '('lia'l '1’""''**' 

Ann, and Ihilinmyeliij.s History 



19.(1 pereeni fepn-senting ,1 

ew»rv;.ni;::;;:;'z,':;.;;;:,'rv;'ri 

•iChe (umntv lyiili 1 •' ^ *'"'Kest<uty 

"niv oMu>r siVah mi 1 ^'bo 

'""'"('yi«;M ,,ereem ' I bm of the 

whi(,e. ' ' I'erec'iit uon- 

Cc.uulyTmd iltcai'ed i" ^ Tidwell 

NortJi Carolina Tu " 7' "’’ '’“"**’“1 1’ei'tof 

«■■■; hniurtrini 

_ Ibliomyelitis is endeinie h, n 

'•epm-ted in 1944 ami li)4s ‘ being 
eiiseshave been j-epor|ed’ el/ ‘’b*‘’‘‘' '''eb’; ami 

(W)l('. 1), ^ ■‘^'iiee 1040 


Definition of a Case 

and A?ig?sT22T ma” r,-e 

provided there was paralysis cwlue^uTS 

n/i ' 


ooiKiiets und'la'',||!|! '“"'eelioh 

bou.seho|d I"''‘K""i'( wom,.,i 

or the eon tacts wei-e I.;. '’',7''' Pb.V-si- 
boalth (lejiartnient imd n- 

KaUmlfe,;* '’’’7 'by' Adhnvillg 



> Hell,, 



T,.I.1r 1 NiiiiilK'i- of rcporliMl «UH«!S of policmiyoUUs 
/Diiinlvlio iiiKl iioiiiHinilyllc), Culnwlm (.oimly, 


nvu)-. 

lt)4l 

,1<H2 

m\\ 



t<Mr> 

wm 

n)i7. 

wm 

nM0„ 

iur>o 

m\ 

wm 


Caaas 

0 

4 

4 

1 

7! 

I 

14 

() 

1)7 

Vd 

n 

18 

8 


(;()lli'.ct diagnostic and cliru<!al iiiformatiou, lu 
addition, jdiysiciaiis and local Jaboi’atories wcio 
consulted in' order to obtain additional clinical 
and diagnostic inforariution. From August L) 
to August 19, a visit was made to the household 
of every ro])ortefl ease, and information for the 
C/Ompletion of (saso investigation form 400. 88A 
(a])i)ondix j;)) was obtained by a personal inter- 
vi(>w of the jiarents of the patients or other adult 
meml)ers. Whenever eircumstauccs permitted, 
a muschi evabuition of the case Avaa ])eriornu!d 
l)y the. KIS ofli(!(!rs as ii means of verifying the 
diagnosis of ])aralysis. 


li.sted all who weri>, to recauve injections, tlieir 
ag('S and wcughts, and tlm total amount of 
gamma, globulin i'e(iuire<l for the household. 

M ass prophylaxis was undertaken on July 15 
and 10, following tlic rising incidence of reported 
(sases and c.e.rtilieation of eligibility on July 10. 
Gamma globulin was administci'ed to 14,780 
eliildren from birth to age 10, and also to older 
(hihlren on th(^ last day of the mass inoculation 
progrann 

l^])idonn()logic .Invesligtition 

.Sinc.e, most of the patients were hospitalised 
and many had had siiinal Isps, initial worlc was 
undertaken in the various hospitals in Charlotte, 
Winston-Salem, Grecnslxiro, and Iluhory to 

Table 2. DiHlribiition of total ami 


Pad ISpidemicti of PoliomyelUio 

^Phe noteworthy characteristic of the epi- 
demics of 71 cases in 1944 and of 97 cases in 
1948 is that both epidemic curves are fairly sjun- 
inetric. In the 1948 epidemic, the, distribution 
of eases under ago 10 and the distribution ot 
cases ago 10 and over roach a peak in the same 
week and present the same general appearance. 
However, the distribution of cases under ago 10 
spans a ri-month interval, while the distributiori 
of cases age 10 and over spans a 3-inonth 
interval. 

Distribution oj Oases in Time 

The first reported case included in this study 
had its onset Juno 7, and the last case had its 

poliomyelitis, by week of icpoit niul week of onset,' 
iV.N.C., 195:1 . 



Weok of rcjpovt ' 

Wdck of onset 

AVook 

Total cases 

Pavalyiie 

oasos 

Total cases 

l^iralytic 

cases 

Ages O'-O 

M'otal cases 

Paralytic 

cases 

in no 7-^18 

J 

1 

3 

’ll 
22 ! 
20 

17 

0 

'1 h 

; 1 

1 

2 

2 
11 
18 ' 
17 

13 

0 

0 

0 

1 

7 

4 

14 
20) 

15 

in 

4 

0 

0 

1 

(i 

4 

13 

21 

12 

io 

3 

0 

0 

1 

7 

3 

1 

10 
11 ! 

« 

0 

0 

0 

1 

0 

3 

10 

10 

8 

5 

0 

0 

0 

.hnio 'i4--20.,^ 

iiiTifi liilv 4 - - _ ~ 

Tnlv A-11 

Julv ■i2-18 

.Inly 15-15’ - 

Tnlv 10—25 

July 2(1- Aug. 1. 

Au^. 2'~S 

Au^. U-15- - 

'.rolal- 

8() 

70 

1 

m 

70 

1 " 

4:0 


1 11 oil iududod. 

2 Mass prophylaxis. 
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oiisofc '^uly 31 73 ' 

«::'::i:rit 


iM,t:nrnM( m j,|,p fjnr ; 

'■■WeM. «l..HI.„„„„„r,„„.„ ' I 

I - 

1 y(i(* (?a.sns ^ ^ 


<1 yoar 

yoars 

r)--9 y(>ars_„’ 

ynaT.s_/'^ 

^ yoar.s .7 

Al! ago.s 



Age 


■MMl. 

^ '**>11111 y, IV, (; 


wiin.() 


yf^«r_.. 

I ’4 yoar.s '' 

HM4 yoftj.^ / 

Jot yaars 


Aii ages.. 




1 j\'lal<! 

l''omaIo 

«)!) 
2, .Sfi« 
2,071 

2, .<309 

1 J>S, 757 

(i3.| 

2, 7S(i 

2, 75S 

2, 433 

27, ■ 

23, 42^1 




^^<^||\vllil(. 


Total 

Mal<5 


'Pot ‘If 

1,243 

5 , 0.54 

5 , 721) 
5,002 
3«,5()H 

00 

:m() I 

3*13 

301 

1, 033 

75 

315 I 

335 

207 

Ij 305 

M4 
055 
033 
503 
3, 5-1 3 

50, 1 00 1 

7*1 r 

2, 357 1 

5 , 59 , H 

1 





<1 year, 
years 

07O yoars_ 
JO-M years. 
Jo years 
and over 

All ages, 


Mft 


To« 

ii)\ 


l \7 

17 

U) 

M) 


'I’nial 


1. 3.S^ 

l)r 301. 

n, 

3. 570 





No. 20, 19, '51, 



U’ock (>r llio 8-wtM'k (‘pitlciuic.. Muss propliy- 
Jfixis wtts ('oiKliicU'd on -Inly ir) mxl Ki, (lm'int>' 
till! sixlli w(‘(dv of I ho ('pidcinic. (llic wook I'ollow- 
jiig I, lie pnak of Mio (’pid('inic). 'I'lm distribiilion 
of cftscw imd(‘r Id and casi's 10 and over 
roacliod (lioti' peak 2 tvai'ks apart.; llio. former 
jieaked (hiring!; (lie. liflli wi^ek, and (.he la(l'.er 
jieaked during (lu! s(vv(’h(.h wia'k of the cpideinie. 
Tliis indicates tlie (piite appai'cnt shift to (aises 
in older age groups as the cpideinie. ])rogi'essed. 

.As t.lie distribution of eases by date of report 
(table 2) indicates, there wa.s little, lag hetwia'.n 
th(i date, of onset, and (.lie da.(.e ol re.|>ort. 


(k'lieml Charaderidicft of Cmet! 

The distribution of eases by age, sex, ra(!e, 
and pai'alytie status is |)roaented in table .‘lA, 
and j-elated attack rates are presiiiited in table 
:tC. The total attack rate for the SO eases in 
the eoniity is ISO |)er 100,000 population (based 
on I Of)!) eensns figures, table 3.B). 'riie total 
attack rate for wliite males is 180 ])er 100,000 
])opnIation as comj)ared to .12.3 for white fe- 
males, the ditl’erenei! not Ixiing statistically sig- 
nificant. All patients .were white exce])t one. 
Of the total eases, 70, or 81 pi'reent, were found 
to be jiaralytic.. 


I A. 


DiKli'ilMilMiii uf nnal amt of |Miinlylic easeH of iiolionyejills, hy ince, si>x, 
within Calawlia f.iHial.y, IN. C.., ,1 'J.j.S 


aiul area of roaidciicc 


IM/ice of 
rcsiddtUK^ 

Paralyl id easels 

l\)Ui! oases 

Wliile 

Non will to 

Total 

Wliite 

Noiiwliil 

e 

Total 

Male 

1 tiiaio 

I'oUtl 

Male 

l<\1- 

male 

Total 

Male 

F(i- 

nialo 

Total 

Male 

Fo- 
il inlo 

Total 

IMiikery — 

Ntnvl.eu 

Itnral 

(bil.awba 
( !()unlry .. - 

5 

0 

\\i) 

() 

4 

15 

25 

J 1 

1 

-15 

00 

0 

0 

0 

0 

0 

{) 

\ 

! 

0 

0 

I 

J 

n 

Kl 

40 

70 

5 

11 

U 

50 

8 

5 

22 

85 

13 

10 

5(1 

85 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

1 

1 

13 

1 0 
57 

80 


Table 41b 1950 populallon, OUinvlm Coiinly, N. C. 


nn(50 of residonet* 

Will to 

i 

Non wliite 

Total 

Male 

lt\iinalo 

Total 

Male 

Female 

Total 

Itiokoi-y 

Newton 

llnral 

( Inltiwha Ckiiintv - 

5, 007 
2, 024 
10, .153 
27, 774 

0, 504 
2, 80'1: 
JO, 024 
28, 422 

12, 501 

5, 428 
38, 177 
50, 100 

1, 008 
302 
1,431 
2, 741 

1, 

liOH 

1, :w2 

2, 8.57 

2, 104 
Oil 

2, 823 
5, 508 

14, 755 
0, 030 
41, ono 
01, 704 



Table 4C. Allnek rates per 100,000 population, Cattiwba County, N, C. 


Place of resldmice 

Paralytic; cases 

Total cases 


White 

Non white 

Total 

White 

Non white 


Total 

Male 

Female 

Total 

Male 

Female 

4'otal 

Male 

Female 

1'otal 

Male 

Female 

Total 

Hickory 

Newton. 

Rural 

Catawba County. 

83 

3^13 

157 

158 

01 

143 

70 

88 

87 

230 

118 

123 

0 

0 

0 

0 

0 

0 

72 

35 

0 

0 

35 

18 

75 

215 

112 

113 

83 

41.9 

178 

181) 

121 

178 

no 

123 

103 

205 

M7 

151 

0 

0 

0 

0 

0 

0 

72 

35 

0 

0 

35 

18 

88 

205 

1.39 

139 


119 
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V 

NP 
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10 . 2 
:i. H 
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? no(; indiuhal. 

d flayts af(,o,. 

riio distribution of cases by sov ra.*.. f ^ 
pimilysis, and nhu^o * t ^ status 

in table 4A « V m 1 l»‘n«onte,| 

4C T I n I :. '^•'tnek i-atos in tnl,].' 

• ' ^*^^** nttiiek rates ntij. jnfi nnrt , 

tion IS 88 for Hiekory 2 ti 5 fn M ® 

U, ^1)0 (0) A'^owton, (uul 13!) 

Table 6. Id I • . 

an;l 8nb.se<,„ent 'cnseT’in'*'''^’*'?'* "f iad^v 

-7 1 C.a95:i 

Iiilci'val (days) 



'I'ilVreiit by (lie (;),:. '’ statistic, ||| 

Jl"’ ‘'i«(»'-<'|ioc(.ioMate mnnia.l. !,‘rn, '"'■"''’'i'' 

^;-;-o,ert,n,nnn.,u.,bnn,^ 

. tJl the total eases I'l ir 
‘nrios of tlironfc «,,u| nioii 1 " 

...• oil,,,- oi>,-,-,:i,i„„» ' n,',""',vl;'''"“' 

IX'i'iuait of tlin nara-lvii,. .. “ '’'’'‘xntKs 14 

•'i'o 'i(>iipnra.iyti(! eases '’''reeiK, of 

"T-'o preKonni, at. tl,e'th„e <,f o,‘Lk 

Familial Am/rci/a/ian 

''77l“w» 

Jioii.seliold. A sijiiino * *'* ^ 

llenlili DUmonrai,), iy,,^ 20 , IJS.) 



TabU^ 7' Aj;cvspiM'Nio HubscMjiHMU. at Inch ralea 
(latawl)ii < '.(III III y, N. (1,, I95H 



Ninn- 
IxM* of 
liousc- 
hobl 

1 acl s 

Nunihcr of 

wiil)S(U|iionl 

(*as(^s 

Suhsc([Uont 
at. lack rat(^ 

per too, not) 

populatioti 


nf 

index 

Toliil 

Pani“ 

lyl.i<5 

Total 

Para- 

lytic 

Uadnr 5 yt‘urs 

n-l) years 

10 yiiars aiul oviu*.. 

All iiR'cs 

(M 

2-lb 

1 

1 

b 

3 

1 

1 

b 

b, 250 
2, 273 
407 

4, bS8 
2, 273 
^107 

1, b44 

1, 374 


of lii('('rvols lu^lAViM'ii (lio iiidt'x c.ivso iiud Hubscv 
qiUMil oasi'rt is shown, in tuhlo (). 

'rim (> siil)^»(viimnl. ctisra l■(>.l)^'('Hel^t. a subso- 
((uonl, alliu'lc I'aLa ol' l,(i44 per !()(), 000 (lonliuiU 


(lal)l(‘ 7). H'lui siibseqiieiiL alUiok rato for 
cliildron iKuler age. T) is 0,250 per :i()(),000 coii- 
lac.ls. 'I'liis is not sigiiilieanUy higher tliaii llic 
aM.a.(4c rale for eliil(lr(>ii iiixier age 5 of 5,198 
])er 100, ()()() ])opulalioJi for Ihe eiitii'e eoiinly. 

Appmiml of Effects of Gamma Globulin 

'I'o evahiale ihe elfeet of goinina globulin in 
niotlifying tin' severity of disease, 50—70 day 
ninse,l(' ('xminiiiatioiis were eoiuliieted by a 
])bysieal therapist on three groups of eases; 

1, Cas<'s whose onsets fell within the. Avoek 
July 8-14, who did not r(!eeive, gatntna globulin 
{tai)le 8A). 

2. Case's whose' onsets fell e)n July 15, or 
thereafter, who did not receive gamma globulin 
(taWe 8li). 

J. Cases whoso onsets fell on Jid,y 15, or 


'I'll hit' It. 
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M 

P 
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No 



All cases whose onsets foil on .Inly If. or thereafter, did receive gainina 

1 l‘2-l. 

n 83 
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F 

M 

P 

NP 
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NP 

P 

P 

1 1 . 1 

2. 3 
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0. 0 
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No 

No 

1 
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\) 
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8 
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iVl 

No 

3 

Ilb5..1 

118-1 

-1 
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5. 0 
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No 

No 

1 

11 

i 1 1) 1 

•1 

July 10 

1 A 

P 

3. 2 
3. 4 

No 
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HIM - 

1107 
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3 

July 10 
July 25 

2 
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Yos 
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July If) niui 
(oo gaitiiiia giohnlhi) 


(MHJiMua gjohiiliji) 


Nuinh(M’ 
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Jiiaut 
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Sullivan (’.uiinly ain<! ItriHlul, 'I'aMinc.sHCC, and Washington County and Bristol, 

Virginia 


0,1 July I!*"’'*, i^''- (liiTclor 

or I'tii’ (livisitui (>r pn^vi’iiUildo disi'iisos, 'Pcn- 
iK'SscM'. :i>iM>"i‘tniuiil. of l’iil)lii' lloulM), iind :i)i-. 

M. T. Sliiudiidl/-, ('(UiiiHissiitiuT oF luodlh, Vir- 
Doimrlni.'id. of llunlMi, iT((n(>s(c<l llir. 
sorvit'cs ol‘ nil ('pidi'iiiiuloKiC' l.o nssisl in 

ll)o iiiv'twligalitui t>f mi oiitlii'i'iik of polioiuyoliliM 
[dioii odciifriiifi; in Sullivmi (/'oiiiily mid Ifrislid, 
Tciui., mill ill VVtiHliiti|;'l'Oii (!i)iitil'y lunl di'islol, 

B(di\v('t'ii /V|)ril I mid duly ' 22 , (id uiisus liiul 
IxMMi n'.|H)i‘lii‘d from (Ids tu'oiv, iilxutl' (Uio-lldid 
of lilu'iii from Brisfol ii.loii(’. A|)|iroximiil(‘l_\ 

(iO poi'c.oiil. of l.iio ptilionls woro roporlt'd ns 
lioiitf' piindy/od. 

A ((Oain c.omposc'd of ,l)r. I l('iiiz lijiclioiiwiild, 
Kpidomio iiiUilligimoo Sorvico odic.or in rliiirgo, 
and Mmiin Kidlor, EIS olliorr, was as- 
signod (.0 :i)i's. 'ruckor and SiianliolU, mid 
Mirongii timin (.0 Urn local lioalUi dopaclinciUs 
in l.liis area. 'I'ho li-ain arrived in liio m•^’a on 
July ‘2(i, and ineL Dr. d. VV. Erwin, vSullivau 
(!(mnl.y liealUi odieor, and Dr. dames Suter, 
aeling diroefor (rf lu'allli lor (lie soul'li\vea(, 
dis(,ric,l, of Virginia. 'I'lio epidemiologic iu- 
vesl'igad.iou was carried ouli Iroin tiuly 2(i-'dl , 
widi a refiiru visil. l.o (lie area liy Dr. Kiclien- 
wald on Aligns!. 21 and liy Dr. Keller on Sep- 

(lunlier 22. . 

Duo to tlie fact tliat (.he two comities and 
Bristol are geograpliically contigiions and repre- 
sent a single eiiidemic region, (Ids report will 
d(.al with all l.hree areas. JVristol will lie con- 
sidered for the most part as a unii., instead of 
il.s l.wo polil.ical snhdivisions. 

Area and I’oHoinyiditis History 

'I'lie. ai'ea embraei's the noriheastern portion 
'of 'reimessee and Uie southwestern tip of 
Virginia. Sullivan County, 'reim., Iiorders on 
Wasliington Coimly, Va., on the norl.li, and on 
Carter Cmml.y, 'I'emi., in (.he soutln'ast. Wash- 
ington (loimty herders Smytli Connly on the 
noi'tlieast and vVslie (loiml.y, N. (V, on the 
sonlheast. Bi’is(.ol is located roughly in. the 
center of the area astride (.lie Virginia-'l'eimessi'e 
State line, whieh iiolitieally divides it into the 

Gaiun.n Globnlio in it.c ^•,'o,)l.ylaxiH ol' I'oliomyalilis 


l.wo g-(H)graphieally and ecoiiomicall 3 '’ contiguous 
<'i(ie.s of Bristol, Va., and Bristol, Tenn. 
Btist.ol, Va., has the status of an independent 
ci(y, while its Tennessee counterpart forms a 
part, of Sullivan County. 

Wushingtou County, Va., has a popnlalion 
of B7,5:if) with 3 percent noiiwldtos (1950 cen- 
sus) ; Sullivan Countj', Tcnn., exclusive of 
Bristol, numbers 78,291 with 2.5 percent non- 
whil.os; Bristol, Tenn., has 16,771 inliiibitiuils 
and T3ristoI, Va., has 15,954, both with approxi- 
niiitcl.y 7 percent nonwhites. 

The |)opulation increase for Sullivan County 
foi' the period 1940 to 1950 was 37. C jierceiit, 
wliilc it M'as only 2 percent for Washington 
Cmiiitj' for the same period. Bristol, 'I'eiui., 
gaiticd 19.4 percent, but its twin city increased 
63 perccJit in the same lO-year period. 'I'lie 
|)opulation increase in Bristol Avas chiefly <hie 
(.0 t.lio influx of workers employed in the many 
new industries manufacturing a wide variety of 
proclucts. A large part of the total income of 
tlic two counties is derived directly or indireetly 


•oiTi tbose industries. However, in the rural 
rcas, there is also a great deal of farming and 
lit Do ]'aising. Because of the mild simnner 
rmiate and plcasantlj' hillj' terrain, inaiij 
ourists are attracted to the area. 

'■.Pile poliomjdilitis incidence since 1944 is 
ll•L• 3 entod in tables 1 and 2; separate data for 
Itlier half of Bristol Avere not available. Until 
his year, only pal-alytic poliomyelitis was 
oportahlo in 'i'ennessce, so the figures from 
killiAom County indicate only the incidence of 
laralytic disease. During this time period, the 
argest outbreak in Sullivan County was m 
1947 Avhen 23 paralytic cases Avere reported, 
I’csidting in an attack rate of 26.4 cases per 
100000 population. This outbreak did not 
spread into Washington County, Va., Avhich 
roxiorded its peak year 3 years later Avlieii 21 
cases occuiTcd, resulting in an attack rate 0 
39.3 cases per 100,000 population. 

Seasonal peaks in this area are usually reached 
in the last week of August or the 2 weeks 
ol' September. HoAvever, in Sullivan Count} 
last year the peaks occurred m November, 

*' . .1 ‘ ^ TAiirvinm* tnr 
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wiili altondin^ pliysic'iaiiH and pliysiral tluvra- 
pisl'S. Followup visits wcM’o inado to tlio county 
on. August 21. and on SnpttunlxM* 22, to obtain 
similar inrorination on tluMaiscs reported in the 
interval. 

of Oasrs in Time 

From April I to August 21, 1053, a total of 
138 easi's of poliomyelitis was reported from 
this area. (.)f tlu'sc^, 50 (^.ses were reporUal from 
Washington (.bounty, Va., 10 from Bristol, Va., 


34 fr’om Bristol, Tenn., and 29 from the voiuain- 
d('-r of Sullivan County, Tenn. The investiga- 
tion indi(aited that 3 pati(3nts in Washington 
(/ounty were definitely not ill with polio- 
myelitis, and in 5 other children, diagnosed by 
tlndr ])hysicians as having the ^^abortivo” typo 
of poliomyelitis, the clinical history was incon- 
(dusivc and there were no ])ositivo spinal fluid 
findings. The latter 5 patients arc, thoreforo, 
classified as ^'susj)eet^^ and are not included hi 
this analysis. Five patients residing in ^Vasli- 


Tal)lc^ t), Dislrihii lion of n»lal aiul {mralytic ca.scH <>f iic>lmniy<4iliH, by week of oiiHel, Hrislol, Va, an<l 

'I'oiuIm Sullivan Coiiiiiy, Tenn,, ami WaMlnngton County, Va. 


Work 


April 10 23 

Jiiiu* 14 20,. 

21 27. 

.hino 2S- July 4 

July 5 1 I . 

July 12 IS 

■luly M)- -2r) 

,Iuly 2(> Angiisr 1 

Aii^. 2 'S 

Ang. U -IT) 

Aug. (0 -22.... - 

Aug. 23-2U.A. 

Aug. 30--S(‘|)t. 5 . 

Sept. () 12 , 

Sep(^. 13 

Sept. 20-2(L„.,.. 

Sepl. 27™()el.. 3 

()<‘( . 4-10 

Ocl:.. lJ-4 7.._ 

3'oial 


Mrjstnl, Vu. and 3\‘nn. 


Piiralytia 


31. 


'I’oial 


50 


Sullivan County, 
Tenn., exclusive of 
Hrtstol 

Washington County, 
Va. 

Pai'alytic 

Tula! 

Paralytic 

Total 

0 

0 

0 

0 

0 

0 

0 

0 

1 

! 

0 

0 

2 

3 

2 

3 

1 

1 

0 

7 

2 

3 

0 

14 

2 

3 

5 

10 

(i 

fi 

1 

3 

0 

1 

2 

3 

0 

2 

3 

3 

0 

2 

2 

4 

0 

0 

3 

3 

3 

; 4 ' 

0 

0 

0 

0 

0 

0 

1 

1 

0 

1 0 

2 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

20 

20 

34 

5t 


Table 4'. Attaek rales of polioniyeliliH pei* LOO, 000 ])Opiilation by sex and race, Hrislol, Va, and leini., Sidlivaii 

Coiinly, Tenn,, and AVasbingloii County, Va. 


Pace and sex 

Bristol, 

Va. and Tenn. 

Sullivan County, Tenn. 
(exclusive of Bristol) 

Washington County, 
Va. 

Poi>ula- 

tion 

CasoH 

Kate 

Popula- 

tion 

Cases 

Bate 

Popula- 

tion 

Cases ! 

Kate 

Wlu(<e male.. 

14, 272 

25 

175. 1 

37. 004 

10 

50. 4 

18, 442 

27 

140. 4 

White fmnale 

10,430 

17 

103. 4 

30, 183 

0 

23. 0 

17, 87!) 

23 

] 28. f) 

Noinvhite male — 

I, 177 

7 

504. 7 

072 

1 

(‘) 

047 

1 

(0 

Nonwlute female 

• 1, 181 

1 

{‘) 

742 

0 

0 

508 

0 

0 

Wliite iiopulalion — „ 

30,711 

42 

130. 7 

76, 877 

28 

30. 4 

30, 321 

50 

137, 0 

Xonwhite population 

2, 358 

8 

330. 2 

1,414 

1 

(0 

1, 215 

1 

(9 

Total i)opnlation 

33, 000 

50 

151. 1 

78, 201 

20 

37. 0 

37, 536 

51 

135. 8 


1 1 lutes in>t enl cilia ted because inunbers are too small. 
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ihlt oA. Niimher of cnscs of polioinyelUiH, by 

Con Illy, Vii. 


groii]) 


<1 year _ 

I'-4 years ’ 

5 -9 years J 

10-14 years - 

15+ years 


Total 


I'opiilatioii 

Wliiki 

mail! 

fciiialo 

300 

1, 8.58 

2, 124 

2, 025 

12,04.5 

301 

1,07,8 

1, 0,5!) 

1, .844 

12, 087 

18, 442" 

17,870 







'i’otal erases 


Whib* 

i'einale 


o 

7 

(i 

'1 

4 


Ono no.,wl.i(.o case, ago 20 , , paralylie, ,«e]i.,l<,,| 


‘SI' 


I’aralyl j(* eusivs 
l>er 100,000 
P<)|Miinlinn 

' "lal aiisns 
I'i'i' 1(10, 00(1 
)'''P'ilaluni 


iVnmje j 

uiale 

White 

ferruili 

L>50 

lil5 1 
141 

1»47 

:io. 

.5.51 

208 

201 

217 

Mi. 0 

lirjO 

*J09 

;i;io 

;i!i5 

I!). H 

051 

41V 

;ii)fi 

217 

9:1, 


1 




1 1 



Ago gi’ouj) 

I’«l)iiia(.ioii 

l.^ii'aly(;i(; eases 

in JU'iKinJ 

T{j(.ul easi^s 

White 

male 

White 

female 

White. 

male 

IVhite 

hiiiialt! I 

Whi(.e 

male 

Whio^ 

0 

1 4. 

2 

1 

2 

<1 year 

.yoai’.s 

5'-0 years,. 

Ip- 14 years... 
35+years„_„ 

Total 1 

8.50 
.3, 081 
4,310 

3, 074 
24, 870 

84.4 

3, 011 

4, 115 

3, 507 

2(i, 740 

] 

4 

2 

:i 

4 

0 

2 

2 

0 

1 

1 

4 

4 

5 

5 

37, 004 

30, JS3 j 

14 

5 

^ 11)' 

0 


' Hlahirt, Su/livaii CouiUy 


l^aralytic, (fas(‘s 
j 00, 000 


' "'«s 1 iioiiwliita caNo ao-.. '/'.rnT ^ 

' niale, nojipuralytle. 


WhOo 

Mialo 


JIG 
lOJ 
40. 4 
HI. 7 
10. f 


^Vliilo 

baiuile 


0 

51. j 
4S. 0 
0 

0,.7 


'1 o(al easefi 

i»'i' 100,000 

p()p<jlHtlna 

^Vhiie 

While 

main 

haaale 

1 10 

0 

101 

102 

02. cS 

4a h 

100 

28.0 

20. 1 

7.r» 





5C. Niiinhci. of fuses of ,wi- i. 

f>l poliomyeliiis^ by nco 

Tcmn,, I*^*»’«^ylic HhUuH, Ibiniol, 


Ago groii]) 


T<>j)iilation 


Wliito 


NonwJiite 


Taralytjo f*as(!.s 


—■ — 

A4alo 

•^einak' 

1 Alale 

Female 

<1 year..,^^ 

1-4 years.. _ 

5-0 3^oars._.. 

Ip 14 years.... 

348 
1, 320 

1, 4.30 

1. 187 

0, 081 j 

320 

I 1. 302 

1, 324 
1,217 
12, 207 

Ifi. 43!) 1 

' 23 

84 
91 
74 
905 

;i« 

' 88 
02 
00 
914 

15+ years„ 

TotaL 


14, 272 

N 177 1 

1, 181 


WJiiU) 

Male I ,l'’(tnuii(^ 


10 
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Tal)It' 5(1. Nuinhi'i* ol v,t\Hv.» of polioiYiydUis, by age group, sex, race, and paralytic stains, lUistol, Va. 

a n d T enn . , 1953’^Coii tinned 


Ago group 

'rol iil eases 

Paralytic cases per 100,000 
population 

Total cf 

l)er 

100,000 population 

Nt)invln(.e 

White 

ISTonwliite 

^Yhite 

Xonwiiite 

’Mal(t 

l^'eniale 

Male 

i^emalo 

Male 

Peiiialc 

Male 

Fenmlo 

Male 

FcMUiile 

<;i vefir.. 

(1 

0 

287 

0 

0 

0 

0 

0 

0 

0 

1-4 y^niVi^ 

4 

0 

003 

4Gl 

4, 762 

0 

751 

538 

4, 702 

0 

rj ' l) Vicars 

2 

1 

280 

75. 5 

1, 099 

1,087 

350 

227 

2, 198 

1,087 

JO- 14 years 

1 

0 

253 

329 

0 

0 

421 

411 

1, 351 

0 

ir)'|- yearn 

0 

0 

0 

0 

0 

0 

40. 1 

10. 3 

0 

0 

M'otal 

7 

1 





j i 










rnlde 51). Nuiulier of eascH (»f poliomyelilia, by age group, sex, race, and paralytic status, Bristol, Va. 


1 

y\g(! grniii) 


Po|)ulation 

Number of paralytic cases 

Total number of cases 

Attack 

rate 

per 

100,090 

total 

])0])yla- 

tion 

White 

Nonwliite 

White 

Nonwhite 

i 

White 1 Nonwliite 

Male 

Fe- 
in ale 

Male 

Fe- 

male 

Male 

Fe- 

male 

Male 

Fe- 

male 

Male 

Fe- 

male 

Male 

Fe- 

male 

\ vi^ar 

150 
030 
705 
032 ’ 
4,072 

153 

048 

058 

039 

5, 933 

14 

40 
55 

41 
625 

9 

53 

55 

44 

GOO 

0 

3 

3 

0 

0 

0 

4 

0 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

3 

1 

1 

0 

4 

0 

1 

1 

0 

1 ' 
0 

0 

0 

0 

0 

0 

0 

0 

. 0 
052 
204 
147 

17. 1 

1-4 years....- 

5 -O years - 

10 M yearH-.- 

|5|- yt^ars.. 

'I'otnl 

0, 798 

S, 031 

(584 

701 

G 

5 

i 

0 

9 

G 

1 

« 1 

1 


Table 5K. 


Chhoh of polioiiiyeUtis, 


by age group, sex, race, and paralytic status, Bristol, Tctm., 19r)3 


— — ' 

Population 

Paral 3 ^tic cases 

Total 

cases 

At- 

tack 

rate 

per 

100,- 

000 

lX)pll- 

lation 

Ag(! group 

WJiltc 

No ti white 

White 

Nonwhite 

Wh 

ite 

Nonv 


Male 

Fe- 

male 

Male 

Fe- 

male 

Male 

Fe- 

male 

Male 

Fe- 

male 

Male 

Fc- 

mnle 

Male 

Fe- 

male 

<l year 

1-4 years 

5 -9 years-..- 

10-14 years- 

15+ years 

Total 

180 ^ 
09() 
725 
555 
5, 309 

170 
054 
GOG 
578 
0, 334 

9 

35 1 

36 
33 

380 

35 

37 

25 

314 

1 

5 

1 

3 

0 

0 

2 

1 

3 

0 

0 

3 

1 

0 

0 

0 

0 

1 

0 

0 

1 

6 

2 

4 

3 

0 

3 

3 

4 

1 

0 

3 

2 

1 

0 

0 

0 

1 

0 

0 

201 

815 

540 

750 

32. 4 

7, 474 

8, 408 

193 

420 

10 

6 

4 

1 

10 

11 

0 

1 
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snLcquc, i cnl‘.” 7 m, “1^1" "■•«'- 

(S»llivn„ Coiiniv Tc ., W„ 

nnd Urisiol, Val-'i’enn )■’ ^ (•'•"'"y, V.i. 


Interval day.s 

'rotal 

Paralylic 



eases 

(!as(?.s 

o_. 

1 

1 


0 

0 

0 

0 

1 

0 

f 

1 


2 

0 


1 

1 

2 


2 


ingtoii County diod fpom i- 

llO clofltlis lU iSullivuU ' r * i 

miles «wnv ftmi llii*, rTt 

«nrKS„lliv,„ ,„„| W«.,l,i„gu,„ (l'„,„ : , “ 

c».m(,v; i,; I, Sint 'a':::: 


Tnldfi 7, 


II' iHof iiih'ivst Unit diniiiM. |,|„. .. 

..f l.l» .,,nl,r™ku, SsIlivsiM 

: |7™<'<i.nn. n-oni Hrin(,d, nrits iW 

( into vicinity. Altin- tlmt Um,, (,|,,. j, 

lnne .l l,slsU,„ ,l»l™ ..r,m»,n,,n'lnj „ , 

imriiJytic. ciiHi's I'oi' ci|,.|| 



liv^^iilvuir 

'I'Ik' 111 (lick rule ill hrisiul „ „,|iolc wn 
• l"''‘ III'MIIHI |Mi|iidiiti,iii, VVhcii tin. ill, I 
"""■ '"'"'o'' I'vin city were ,, , 1 ! I 

*1"' Vii'KiMiii l()(),;i. Tin, rc„s.,„.H for (|, 

'IWityiirc not h|i,. „ rc„t. since tl,c (.uses w',!, 
s( littered tlir„(i) 4 :li<„it cue), |,„n f,„.i ], 

«.dliv„n (-onnty'.s r„tc,d ;,7„ " 

< iiKivc ol Bristol) was oiic-foiirtli tlmt of ii, 

. Hl.in^ tinulistrilnitionofciiscshys,.. 

«'Kni/ion.i.t. (n tnl.lcs r.A, If, ( ' |) „,,d ‘ 
I,,., I,; 

■ ■ . 1.IM', IIII.I „| ,iiviilvcnie,n., I„ nir.uTil,’ 


Svin.nm,.,. of 

7""^’ 


Iiiitiftla of ])ati,.|it 


iff 

omoA, 


fill ami) 
Troin ImhK 

(,f) 

OUHCl, 

Oluya) 


l^nrnina 

M'lolHiltn 

H( I mil I is- 




l^/iralyf ici sfal.n.s 


.0. 0. 

P. 0. 


P. G,. 
J, JK. 
P. B.. 
H;n, 

B. 
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A. 


July \H 
Jniy ao 


t’liscs iwciviiiK Kimmiii «loJ,iili„ 


Sit -ii ''""fcr"' 


Gas(w jiof, 


July 12 
July 2 1 
July 21 
Auk. 22 
July 10 


^sUfuniii Kit J>u!iri 

PHnily/iiil^ 

i 

pamlyzarl, 
1 Wlyxf?j|. 

pumly/taL 


^ 4*1)11(1 Ih'allii i\r<)iuiKra|)li iVo. 


20, 1951 



(,H ii|>'cmI 1 i) y(>iirH litui tl'(! Iiigliosl- tU liicU 
raU'. 1“ nonpiirnlyUc. 

cfiKt'K (lid i’"t' ‘lillVr siKtiilictuiMy l>y K>'(>'il>« 
or l)y arm of A slinr|) drop in al.laok 

ralo anionfz: piKioiils a^rd 15 ycai's and ovor is 
ovidt'iK in lln' city as wall as in Uio. f.oini(.i(‘s. 


Familial Aggregation 

In LIh' study aroa Uu’it. wwo 0 iuulti])lo-caso 
lunisoliolds, 5 will) 2 casos ('acli, and I with 
(•,asi‘s, a total of lit individuals. Only 2 of the 7 
suhscainmt |)atimts rmeivad gamma globulin 
and in both, the injo(‘lion was given only 1 


Tnblttl!. Siiiniiiary 


„r„ll rnsoH ivilli afU-r ll.« .aima of sainina glohulin o.i July 22 a..<i 23, 

Wali.-Blon ''a. a.ul - 


<!. W,. 
D, h- 
■J), M 
1), MV 
C. M 
J. K.. 
(I. IV 
M, K 
M\ (V. 
S. T... 
M\ A.. 
il. N.. 
J. \Y. 
IV B. 


\). K - 

IV y 

IV V 

B. B-.-.. 

M, S 

M. (K 

M. M 

PC... 

:d, ci 

n, V 

j. p.. 

j. V - - - 

c. c - 

il. H - 

w. r 

AV. W 

H. ic 

J. ( 5-. . . ^ 

a, H - . - 

'P. U - - ■ 

J. H 

S, T 

J. W 

IV H 

a. AV, : 

D.AV-- 

L M 

M. B 

C. N- 

(3. Ct - 

K. B 

IV \Y.. - 



Arte 

l)at(! ot 

1 nil ials of patient 

ons(‘t 


A. 


3 

July 23 


13 mo. 

July 23 

..... 

8 

July 23 

• 

8 

July 25 


0 

July 20 


1 1 mo. 

All)?. 1 


2 

Aug. 0 


2 

Aug. 11 



8 mo. 

Aii( 5. Ifi 

• 

8 

Aug. 18 


8 mo. 

Aug. 21 

• • ■ 

4 

Aug. 23 
Aug. 20 
Sept. 9 

' r"' " .. . - 

4 

5 




BiUirval 
gainina 
gloiniliii- 
to oiiwM 


MMioso naioiving gamma glohulin 


N'oiiparalyiico 

Paralytic?-.- 

Non paralytic 

.Buralytic- - - - — - 

Noni)anUytlc 

Paralytic- 

do... „ - 

do... - 

I (lo 

NoiipamlyUc 

Paralytic? (t?xpir(?<l) - 
iViralytic 

(lo — - 

do...- 


1 

I 

1 

2 
(> 

M) 

1") 

20 

25 

27 

20 

32 

35 

•B) 


B. Those not rcc(?iving gumma globulin 


J2 

10 

IB 

2 

14 
33 

15 
13 
12 

17 
30 

j I mo. 
40 
10 

37 

38 

20 

18 

20 

0 

. 28 
11 
20 
13 
1 1. 
11 

14 mo. 
3 

5 mo. 
' 10 
12 
17 


July 25 
July 25 
July 25 
Jedy 20 
.Inly 20 
July 27 
.Tilly 27 
July 30 
July 31 
Aug. 1 
Aug, 1 
Aug. 1 
Aug. 0 
Aug. 8 
Aug, 11 
Aug. J 1 
Aug, 11 
Aug. 12 
Aug. 15 
Aug. 10 
Aug. 10 
Aug. 10 
Aug. 10 
Aug, 17 
Aug. 20 
Aug. 20 
Aug, 22 
Aug. 22 
Aug. 23 
Aug. 28 
Aug. 20 
Oct. 12 


Non paralytic? - 

do 

(lo — 

Paralytic t -r“i* " 

PnralylU? ((?xpir(?d July 28) -- 
Paralytic 

Non|)aralyti(? 

-do- - — - - ' 

Paralytic 

Nonparalytic - ■ 

do--. - 

Paralytic--- - 

Non paralytic 

Paralytic---- ---- 

Non paralytic? - 

do- 

(lo 

Paralytic (cxi)irc(i Aug. 18).. 

Paralytic--. 

Nonpf^ralyti(j 

do 

Paralytic--- 

N(mparalyti(? 

Paralytic - - 

do 

(U) 

do -- 

do 

(lO--- 

-----do 

(io 
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PER 100,000 POPULATION 



NUMBER OF CASES PER 



NUMBER. OF CASES PER WEEK 




number of cases per 100.000 POP 
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NUMBER OF CASES PER WEEK 





NUMBER OF CASES PER WEEK 


FimuT 2H. NiiiiiIh‘»‘ ‘>1* polUmiyt^niiH ciisc'h, Washinglon County, 
^ panilylic slHl iiH. 


\u.y 195:^ by Meek of «)uset, age group, and 




* PARALYTIC CASE OCCURRING AFTER RECEIVING G.G.IN MASS PROPHYLAXIS CLINICS 






Ninnbor of cnscs tinfl puriilylid ntuliiM 


IViToiil, of l.oial (uis,.. 

Ill ftioli luri* ' 


Tocfitioji 


Jiitjforo July 22 


Afi(u‘ July 22 


Hi'foio.liily 22 A nor July 22 


P NP Total 1* Nr Total P NP Total I' | N f I Total " 


J:iri.sl;ol 10 oa t i 

.Sullivaiicxclu- ' ^ !) 2 1 1 I !l |;) i)o, ;| 77 o n 

sivc of IJris- ■^'•2 

tu ^ ^ 2 ^ Q Q I 

,3 „ , | ., „ « ij ■> j 


P paralytic. NP~nonj)nrnlytii!, 

liny jp-ior to tho ojtsot of Ukj disctisc!. Tiiblo (i 
shows tJio interval between tlio (la(,es of ()ns(>(, 
of the index case and of tlie subsequent eases. 
■Uble 7 summarizes tlic data on tho siibsequent 

Smce Gamma Globulin Adminislmlion 
Smee tho tnass inoeulation proirram in 
^ aslnngton Comity and Bristol, Va., a total of 
4() eases liavo oecurrod in these two areas. A 
1 st of tlie patients is ])i'esented in table 8. Of 

3 ^X 1 ^r' gamma globtilin and 

Table <) sliows tlie distrilmtion of eases by «.,m 
and paralytic status for each area before and 

zafion ’«r *^1'^ ''T «P'»P'i'itity Inumini- 

/a 1 on elimcs started. In Bristol, 7.7 percent 

of hose attaclveil wore over () years of age prior 
to tins date; afterwanls, the figure rose to fil 2 


lioreeiit. In Washington (toiiiitv, Vn th,. 
sanni group represented ;i7.i) pmront initially 
whieii then rose to ri!).! percent. In Siillivaa 
county, lenn., where the iiiiiiibei' of cases was 
Hnialler, this shift cannot lie demonstrated 

"“‘7' 'y'"" oliange in the ratio of 

imralylic (0 nonparalytic eases. 

Sximinnry 

An (uitbreak of poliomyelitis involving the 
two neighboring counties of Washington, Va. 
inid Sulhvan, Tenii., as well as the city of 
Bnsbil, Va. and Teiin., is de.scrihial. 'I'he' eui- 

donucpresenteiln.iparticnhtrlyunnsual features. 

Ldlo>^I!n' m'l'? «'«« 

Bris to V " ''r ‘ ( ’">"ity and 
iistol, Vn. hat no firm coiiclii.sions ns to its 

olhcacy can he drawn from the availahlc data, 
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Carter County^ Tennessee 


On July 2'^y 1958, Dr. Cecil Tuckor, director 
of tlu^ division of proven table diseases of the 
l\>nn<'sw(H'! DcpiiJ'tincnt of Public Health, rc- 
(pK'istml assistance from the Communicable Dis- 
(“lase Center in the iiivcstij^ation of an outbreak 
of poliomyelitis in Carter County. Between 
April :l, 1953, and the date of the request, a 
tola! of 2d eases had been reported, giving an 
ov(M-all rate of (U cases per 100,000 population 
(1050 census). Approximately 77 percent of 
tlu‘ (Uisi'B woi‘Ci said to be paralytic*. 

A team ('oinposod of Dr. Heinz F, Eiclicn- 
wald, Dphleinic Intelligence Service ofiieer in 
(dnirgo, and J)i\ Martin D. Keller, EIS 
ollicun*, Avas iisaigued to Dr. Tucker. Iho team 
arrived in Elizabethton, Tenn., county seat of 
(birtor County, on July 23, 1953, Avliere the> 
wiM’o assigned to Dr. James AL Willett, boa t \ 

olTicer of Carter County. 

At this time Carter County had starte( a 

mass inoculation program with ganinia globuhn. 

Drom July 23 to July 25, the ElB onic(M!. 
pa.rLi(U.pated in the mass inoculation program, 
after which they carried out a brief epidenuo- 
logi(i investigation. This was completed on 
July 28. 


APoa and Poliomyelitis History 

Carter County is in the 
of Tennessee in the mountains boidei)»« - 
CJavolhm. Tlie general economy is both uulu. 
trial and agricultural. At least 
most of the families residing m ^ ^ 

mnnloved in one of the two rayon mills louitul 
in •EuLbethton. The main crops to':;;'’;-” 
and green beans, with increasing einplmsi. 

''‘'iMLvy industrial workers live in riiial 

a. ia their .par. tim. 

t,I,c rayon mills close during the « '’‘'“y ! 
^riio total population, according to t it. • > 

I lie ly* ,32 Elimbctbton accounted 

(icnsus, ^vas • y. 1()40 

r 1 . 10 754 of this mimbti* ouicc 

w"‘‘poho.^ye,iU. in carier 


Coimty (luriiig tic* pas! in y. -n- ji . ^ 
Prior to tins y<‘ar. thr ^ 

currod in 19IS, whru ]U . 

a rate of 21 casi's per lun^nun pnf^'il.n ? ^ 
paralytic cus^s wrre n^jaatrLU su i ■ 
imliJ 1053. 3'hrs(' fjafu an' jd hVi i >: 


Ileporliiig, Diagnosis, and IlM-piudnnUn 

Gasu.s werr n*port<*d by !* !< ]>}r -C' : 

the county iicahh ullir, i . ytk iii;/ h li : < 
sex, race, addiv^s, and rpi - d; • ■ i ^ 

involveiiieut and tlu* datr mti' n H:, - 

occasions, the in ilia! rr}n>it vx;f- niv-. ! d. 
hospital after lln* patieiu btsd h' ' ^ i.i' = 
Following rcci-ipi of vlu' n y ^ i 

health nui'se or tiu- le altii ebi < r > • ■ ■.? 

home of the i>alient and c.:- .. . 

about the fainih mntiu'ts mvA '<:itnn 
tioiis of the IjoiiO'. 

About 79 laureat of n p-m d y ' ‘ 

hospitalized. All were admittvd 

City Memorial Ilosjatob 'ev t n ^ . 


Adiniiiislralion <»l (riinima tfhJmh 

Gamma glohnhn \ui^ iivaiiid-h 
hold contacts u|> through ie.O’ d* and ?- 
women of any age. Tlie nmtrvud 
by the health olllrcr upnn t 

liking the mum- and addicts r-t th-' n 
pins the mum*, age, and addn - i el . 

con tact s- 

On July H. 1058, the Mat- o. ye 

Tiihli^ I- NuiuIkt <>f ' 

poli«rnyidiliH, < .iirtt r < Munlv, r i . 




imr - ~ 

r<-> 

\\m 

;e.?. MO 

|U4I»- 

1'..^ Ji i 

1Ui7 • 

OMMr 

n)i8. - - 

'■ ■ 

UMU... 


1059 . 

MM 


Vi-, 

l..l.’)2 . 



> {Vusa** i»)imlaU»ni. 


Gninmn Globulin in 


Ihc Prophylnxis of l»oUoinyclil’« 



100,000 POPULATION PER 


Figure 1A» Total ivockly poliomyelitis incidence rales per 100,(100 fiopiiJui (lju'ler ( onm 
by week of report, ami paralylie staliiH of rases, by weidi of onset 


50i TOTAL CASES BY REPORT 


^ 30- 

ID 

UJ 

^ 30 


TOTAL CASES APR.)-AU0.3l 23 
POPULATION 42,400 
RATE 69 PER 100,000 POP. 


L„oamma globulin 

I GIVEN JUL 33,24625 


or 

40 

UJ 


0. 


13 

30 

0 


< 


O 


IL 

20- 

o 


fiC 


UJ 

10- 

03 


s 

- 

D 


Z 

0- 


PARALYTIC CASES BY ONSET 



(__6AMMA globulin 
I given JUL 23,24 a 28 


non-paralytic cases by onset 


LJamma globulin 
given JUL 23, 24 a 25 


may f '^8 2^ 


niw r ” 28 I a 18 99 •>« — I — r"| | ■ r Lo 

' JUL I V5f ^ 
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-NUMBER OF CASES PER WEEK 




ruble 2. DisUihiiiion of l«iul cu«e.s aiul porulylie 
cases of pohomyclilis, l>y week of oiiscc aiul wek 
of icj)ort. Carter County, Tcnn., 1953 


Week 


Woolv of 
report 


Tolai 

eases 


Week of onsot 


May^l-JuncO 

June 7-13 

Jimo 1-1-20 

.Finio 21-27 

.)uiio 28™Jij|y,4.“r.^ 

July 

July 12-18 

July lil-2r)„ 

July 20-August 

Total 


0 

1 

0 

I 

0 

4 

10 

3 

1 


Total 

(uises 


25 


Paralylie 

eas(5s 


25 


0 

2 

3 

5 

r> 

8 

2 

I 

22 


pul)lic lioaltlx roriuostod ^niinma ^•lohiilin for 
muss propliylHxis i,i CurkM- County Tl,<> 
i-cqucst wus-tltmit-tl at that time hooauso tlia 
cfiticiU <!aso lovol liatl not l„,ejt |•(.a(,I,(,,l. Hoav- 
o.vor, by July ij), (.fiough (uist's liad Ixicii it.- 
portofl for tho (soimty to f,„nlify for 
globulin. 

I'Voni July 23 through July 2o, giunnnt. glob- 


iiliii was givtvn to apiu'oxin.u toly k) pon 

" "ll-r «T..up of 0 montlis 
(.hroitgli 10 years. 

M|)uloiuiol<)gio liivosligtilioii 

Betweiui July 2.-, ami July o.s, (j„, 
rollei.teil inforinalion ol general ei)i(|e.inioloi>’It. 
interest. SpiM-.ial einpluisis was ifhiced on the 
veriheation of diagnosis of type of in volvonuail 
and dates of onset. I n order to aeeoniplisli this 
Innne visits were made, pliysie.ians and physiiml 
l.liorn.pists were interviewed, and pmj.inent 
lawpital records were checked. Of the 27 eas(>s 
ninoc April I, l!ir,;{, |,h„ diagnosis' of 
poliomyelitis was not eonlirnied on 2 patii-iits. 

Di'itnbvlion of CW,s'c,<,- in Time 

The mithreak hegan on June r>, when the 
hi-st patient I, eeame ill, Thereafter, there were 
J>'> « until June If., when two more, patients 
had their on.sets. The peak was reached during 
tl.a w<>ek ol June 28 to July 4, which was 
followed. hy agriulmil di'e.line during the follow- 

IIISH wn*s. Til „f t|,„ I 

»" Ji'ly 27, ai„l „„ I 





Ago 

Popula- 
iion (105(1 
eon SI is) 

O'o(al 

oaH(?s 

Vi)i> 

Pai‘alylJ( 

oas(js 



(•ai'( 

or ('ounly, 

< 1 year 

IH yoars 

5H) yonrs 

yoars«„ - 

935 
'1, ;)5() 
'i, 85!) 

0 

12 

(0 

0 

12 

p 

Tol.al, all ages^^ 

32, 288 
' '12, 132 

8 

25 

1 

'30 


— 

I , 

KliznhofJUon, T 

< i year„ 

IM yeans " " - - 

5''ll yoars, - " ’ 

lO'H yoars 

Tolial, all agos 

222 ^ 

!I7!) 

f)8!» 

8, 50-1 

0 

<1 

8 

8 

0 

■( 

2 

i 


i O, 75-1 

10 

7 1 





1 



Tuir.l 

nU o pcu‘ 
100,0(10 
iHlpUlll' 
Imn 


i Minify f ir 

ni.l.o n{‘r 

100,0(10 


I unit. 


0 
27(1 
20(1 
\l 8 

58. I) 


0 
KM) 
808 
85. 0 

08. (1 


(1 

270 
185 
8. I 

51, 8 



0 


■100 


202 



II. 7 

05. ,1 


110 


Publio lloallh Monograph No* 2(1, 1954 



'J'ahio 1, Altnck rates £. «i 

•100,000 population, by .sex, for On.ter C„„b,y f„.. T 

ciiiK, 1953 


1 ^ 

billon 

.Rornainflor of (,1a i* tor County 

(Jounty toial 

Sox 

1 P(»pula- 
1 lion 

Total 

(;asoH 

Palo por 
100,000 , 
popula- 
tion 

Popula- 
1 lion 

Total 

eases 

r?at(3 j)or 
100,000 1 
popula- 
tion 

Popula- 

tion 

Total 

Rate ptu' 
100,000 
popula- 
tion 

Male* .. 

Poiniili^ 

5, i;32 
f), 022 

0 

77. i) 
100. 7 

10, 0-12 

10 

02. 3 

21, 174 


00. 1 
51, 7 

'll,, j 1 

15, 030 

5 

32. 0 1 

21,' 258 1 

11 

.LDiaJ 

10, 751 

10 

1)3. 0 

31, 078 

15 

47, 4 

^12, *132 

25 

58. 0 




Siininiary of HiibHoqiioni: cuhos iti 


nitilliplo^raso hoii.soholds ^ 


Initials of patient 

Age 

Date of 
onset 

Interval from 
Index (jase 
to on net 
(day.s) 

Interval, 
ganirnii 
globulin 
to onset 
(day.s) 

R. V 

M, iVl 

3 

4 uly 0 

28 

33 

AT. , 1 . AT 

5 

July 15 

It 

7 


13 

■Inly 15 

.... 

11 

“i 

All suhseiiuent eases had received gamma globulin. 


j 


Paralytio status 


Paralytic. 
i\on paralytic. 
Non paralytic. 


luivir IxM^n i-0i)<>rl,0(l fj'oni tlic county ))otwe<ni 
l-li<>n 1111(1 August in . TJu'so datii. arc nresontcd 
in talilc 2, 

Dmlribulion oj Casas by Aye, Sex, Race, 
and Residence 

Uicn> w('r(' no cast's in tlic small nonvvliito 
|)o|nilation. All patients were above 1 year of 
agt', and the liiglieat attack j'at(> occurred in 
tlic 1--4 age group. 'Plic attack rate for males 
was liiglnir than for females for the county as 
a^ whole, but the (liircrenoe is not significant. 
'I’luisc data arc summarized in tables and 4. 

I he attack rate for total eases in the county 
was 5S.{) ])cr 1()(),()()0, The rural-urban lireak- 
down IS shown in table 4. Eliznbethton 
('xpt'ricnced an attack rate about twice that of 
tlie rural area. 

/ 1 //C Distrihnlwn Before and After Peak Week of 
Oulhreak 

Before July 4, the date the c])idemic reached 
its ])eak, ,S;i percent of tbe cast's in the county 


were under 10 years of ago. After July 4, 67 
pei-cent were, under 10 years of age. If Eliza, 
bethton alone is considered, before July 4, 75 
percent of the cases were under 10, and (37 
percent after that date, In the rural areas 
these percentages are 87 iiercont and 67 percent 
respectively. ’ 

Fannlial Agyreyalion 

There were 2 nmltiplo-case liousoliolds in 
Carter County. In one family, 2 cases oc- 
curred; in the other, J children became ill. 
All the subsequent cases had received gamma 
glohulin. Ihese data arc summarized in 
table 5. 


Summary 

An outbreak of imliomyelitia involving 25 
cases in Carter County, Tcnn,, is described. 
Alass prophylaxis with gamma globulin was 
given late in the coui'se of the epidonric. Only 
one case occurred after immunizations had been 
completed. 
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Avery County, North Carolina 


0.1 July 29, 1953, Dr. F,,h| Foard, dirorloi- 
0 (.10 division ol epidomiolog.y, North Curolina 
State Board ol Hoaltli, requesti-d (ho sia'viees 
ivr a team from the Comnumiealile Disease 
nil ter to aid in tlie iamtigation of an oiit- 
eak of poho.n.yeIitis in Caldwell, Catawba, 
ai d Avery Counties The team, eonsisting of 
1. Heinz Iticliemvald and Dr. Martin Keller, 
Epidemic Intelhgenee Service ofHe.or.s and 
.:.arold W. Black, statistician, was niidi'r the 
; -nadion of Dr. J. Sniit.li, Z 

olficer, assigned to the North Carolina State 
Board of Health. After tlie investigations in 
Ca dwell null Catawi^ Counties had been com- 
Pintod, Drs Smith and Keller reported to Di' 
Caaieron AfcRae, heahJi otficer of Ave y 
County, on August 20. 

At the time of (Jieir arrival in the comity 
21 cases of poliomyelitis had been reportiil 
s.uce April ], 1953. All except one pati.uit 
were rqiorted as paralytic. There had beiui no 

Area and Poliomyelitis History 

Awery Comit.y is in the northwestern portion 

hilly aiitl i« gemuully 

h l,> nnd the economy is chiefly agricuK.ura] 

'.hnre are no large urban centers, 'iti p ' ' 

I'ht JJoO census Imted 13,352 people as' com ’ 
pared to 13,50]. in 1940. About 1.5 percent Of 

('ho ])opii]atio]t IS iioiiwJiiljO. 

33'^renorI!l^’ had a total of 

doited cases of poliomyelitis. The peak 

yoar was in 1948, when 12 cases were rli ^ 
rjd)«,ng a rate of 89.0 per lOO.OOO pop l i 
l;on. Iho mimher of rciiorted cases ner vO.. 

since, 1940 is presented in table 1. 


Tl.e (inal diagnosis 
was usnally hased on a n-port from i|,e lio,spi|„|' 
Si.vty-seven percent of the (otnl reported p,,: 

Hon s were Imspitaliz,.,!. Sinee (he conm y | „s 

Ml. hospital laeilities, ca.ses were sent, (o (|, 
ollowing institutions: AslicviHc Orthopedie 
no.spitM.I in Ashevdie. (■.; ; 

Memorial Hospital in Jolin.son Citv T,,,,.. 
and Grace Hospital in Ban Klk, 

Adiniiii.si.rntioti orGanutiii Clolmli,, 

;;''''>H''^b'IM.idin was nnide a vailable I,, la, nse- 

'»*'< mxior (be age of 30 ami to pre.r. 

"• ■•^obold.regnrdle.s.s..|'a.; 

nvate pliy.sieian. They were nsimllv a.'lmin- 
istered on tin, day of r,>port „r (he 'following 

• yitd 1).\ I, be Pb.vsieian, listing (.[mse in till- 
hoii.seliohl to receive ibe inoenlations, their 

weights, ami the ainonnt „f mmin, 
globulin to lie used. numiiui 

Ou AugMistO anil 7 , a luass priipbylaxis ^ 
was conducted iu the cmiiity .seat uf Ncwl 

'■ Higniiil age range was from hirtli 
N . t :., ia (( K 52 ’ Avv.y Can . Hj " 


Reporting, Diagnosis, and Hospitalization 

to fho county health ofFicer, giving ^ 2 

address, spy ^ mmo., 

h } - , laco, date of onset and, if 
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1041 

.lfM 4 

IIMO 

HHi).,.. 

nmo... 

m\.. 



)hs(.iriinl.<H j 


Ir'i, 540 

10, ^108 
18 , 177 
18 , *157 
18, Alin 
18 , '115 
18 , ,801 
18 , 878 
’ 18 , ,852 
18 , ,881 
18 . 810 


iV II in her 

of cn.Htvt 


Att/idlv 

niie 


' ClllIKUS I)<ll)u||lt,/„,| 



I nlilu ! Ileal III Miiimgrapli No . 20 , 19 . 1 . 1 .. 



2, DisliihulJon of lolnl <*a 80 B and of paralylio 
t'jiMOH of ]»olhiniyolili.s, l>y woek of report and mWIc 
of 0118 (^ 1 , Avery County, N. C., 1953 



W(H‘k of 



W(Xflc 

n?]>orl. 

Week ( 

>r onset 





'Total 

'Tot.al 

Pnralylic 


(ftlSCH 

cas<?s 

cases 

Jiitin M -20 

0 

! 

1 

.rums UI -27..-. 

0 

0 

0 

.lusm 2K -.)ul.v i 

1 

1 

0 

,)alv5 11 

1 

1 

1 

.Inly I'2-1H 

0 

5 

5 

.riilv IU -2,'i 

5 

*2 

2 

.Inly 2(i -Aujj,usl. 1 

•Ir 

2 

2 

Aiik. 2-.S....„ 

1 

0 

0 

Au)a', il - I.') 

2 

2 

2 

Asin, Ui-22 .. 

1 

2 

2 

Aun. 22 -211 

0 

0 

0 

Aug. 30 Scp(, 5 

3 

2 

2 

0 12 

H(s|)(,. 12-11) 

0 

1 

0 

1 

0 

1 

O'oOil 

10 

10 

:is 









I'abh!) 3, Niiinhei' of lolal (saHcw 4>f poliomyelitis and 
ratx^H per 1(10,000 i)4»()nhuion, liy age, Avery (kninly, 
IS, C., 1953 


1 

Ako I 

P{)l)ula“ 

tion 

AMnn- 

herof 

cases 

Attack 

rate 

< I y(^ar ' 

301 

1 

332 

1 --‘1 yt'ars 

1, 300 

3 

214 

5-0 years 

1, 500 

> 7 

'138 

lO’M. yt^ars 

1, 500 

2 

125 

15-1 ■ ytair.H,.. 

8, 157 

0 

71 

'Total, all ag(‘s 

13, 352 

10 

142 


^ lnelnd<JH tlio .1 iionparalytie etis(\ 


CO ;i() y(uij‘H, l)ut Oil tho siHtood day, oldof cliil- 
(lf(ni wore also ino]iid(Hl, 

J!l])id<rnii(>logic In ves ligation 

Ifj-oin A\if>;iist 20 to Aii^’iist 22, wlicii the team 
left Av('ry C\>\mty, ii household visit was made 
to (wejy ['(vporUMi ease of iioliomyolitis and in- 
fornuitioii for the e.ompletion of ease inyestiga- 
tioii form 400, SSA (a,])])(au]ix D) was olitaijiod 
l)y p(M’sonal interview of ])iirents or other house- 
hold inemlx'i's. Hospital iuronuatiou eoneeru- 
ill tlu‘- eases had ])et‘n (‘olUxdod ])rev!ously, wluai 
similar information luid hecai ohtained for tlic 
Caldwell and Catawba (’ases. Data on patients 


reported between August 23 and October 31, 
W(‘ro (?ollocted by Dr. Smith. 

A case was considered “suspect” if it was non- 
paralytic and no spinal puncture liad lieeii per- 
formed, 01 ’ if thei’e woj’(> less than 10 cells in the 
spinal fluid. 

A. total of 25 (uises had laam reported by Oc- 
tobei* 31. Of these, 4 were classified as “sus- 
]}e(!.t” and were oxeliided from the analysis. 
Two other palieats were classified as “not 
polio.” Of the ]>j’ovod cases, only one patient 
was nonparalytie. There wore no deaths. 

DislribiUion of Cases in Time 

11) proved cases of poliomyelitis oiicurrcd 
in Avery County hotween Juno 14 and Septem- 
ber 14, a rate of 142 ])ei’ 100,000 population. 
T 1 u 5 distribution of cases l>y week of onset is 
])r('S(mti'(l in table 2. 3'he first patient liecame 
ill the week of Juno 14. 3'hc next case occuri’ed 


Tiiblo 4. Stinimary «f ftulistHjucnt cases iii mulliplc- 
<'asc lioiischoltls, Avery County, N, C,, 1953 


T foil, se- 
ll old 
No. 

Dat(5 of 
onset 

Ago 

Interval 

from 

index 

case 

(days) 

Paralytic 

status 

Gamma 

globu- 

lin 

given 

T 

.July 17 

9 

1 

rarnlytic.,. 

No. 

JT 

.July 2a 

7 

7 

„.do.‘ 

No. 


'I’abli? 5. Siiniinary of eases ^vilb ousel after mass 
hioeiilalioii of ganinui globulin, August 6-7, Avery 
County, N. C», 1953 


Case number 

Ago 

Date 

of 

onset 

Interval, 
gamma 
glolndin 
to onset 
(days) 

Para- 
lytic 
stall IS 


A. Those receiving gamma glolinlin 

13 

1 

4 1 

Aug, 1) 

3 


14 

11 mo. 

Aug. 12 

6 

P 

17 

3 

Aug. 21 

15 

P 

18 

1 

Sei)t. 1 

24 

P 


B. Those not receiving gamma globulin 

1.^ 

15 

Aug, 10 


P 

15 

14 

Ang, 21 


P 

10 

25 

Sept. 14 


P 






Ganiina Clobiilin in I he Prophylaxis nf Poliomyclilis 


113 







NUMBER OF CASES PER 


NUMBER OF CASES PER WEEK 


i^^jgiiro IB* 


Niniibor of poliomyelitis cases per ^v'cek, Avery Couiily, IS. C,, 1953, liy ^veck of onset, age group, 

ami pariilylic stains. 



Gam lilt' 


Globulin in 


Piophylnxis of Poliotnyclilis 
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g™illnHvs,ll,sidl,,|. “"' ‘'“I 

»»*•»«/,■,» „/ a«, J„ 

'vli^roHatio” •'"■ 

inn non . ^ <>l 4*iM iu*v 

lUl; (jOO pODlJljit.imi 7^1 1 ^ p< 1 



No .sifrnifi(,n.,)t c nino'o in flw. r * i ■ 


fw- «,„v a*,;,,;*,,,.,. 

I IK^ nniHH uiociiliil ioM ni'Di-j.,,/,, ..,,, , , 

isnta;:;;;,:;,r;.:;;i;::'''j 

■IISI'S (K'ClIITcd. |''i)||,. (li, I , :> 7 

•ilnlntlin. All 7 his.n ua r'*''' 
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‘Siminiiuy 

An ()ii(Im'(>)iIv (iT ixilionivr'Iiliv; it> .. m 
li) in'ovcd COSOS ociv t 
“,"•'■'■'1 !, 

=ii.SS;Si 
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Smy th County, Virginia 


Oil SopUMiil.c-r in, ntnii, D,-, M. I. .Shimlioltz, 
coniinissicHK'r oC (Jio Virf^inia Di^partrnout of 
lltnilUi, iirvi(,(Ml tlio ('onuminicablo Bisoasc 
(.ViiUu* to ii-iil in (Jk* hiv(?sti^’atioii of an outbreak 
o( |)(ilioiny{'li (is in Smyth (Joiinty^ Vir^'inia. 

■Dr. Martin Iv{‘II(M‘, ICpideinie lutolli^'onco 
Sr.rvice oIII(um', was assi^niod U) ])i\ Shanholtz, 
ai’d throni^Ii him to :i)i\ rlames Siiter, acting 
dire(‘((jr o( luailth of tlx'. soidJiwi^st district of 
Virginia. ;i)r. K(^llci* reported to Dr. Sutta* in 
AI)iiigdo!i on S(‘p(,eml)(*r 21 . 

n(‘l.\ve('ii vVpril I and SepUvmher 15, 50 eases 
ol j)oliomyelitis had l)e(».n reported in vSmyth 
V'niiid.y, giving an atliaek ra.te of [(]() eases per 
i 00, ()()() population (1050 (uaisus). .Eighteen, or 
ihi pereent., of thes(^ patien(;s were said to be 
paralytic., ^Vhvw. Jnul been no dealbs. All 
('X(u^|)t one of th(’ reporl;e(l patients bad been 
hospitalized. 

Arcui aiid l\dioniy(dilis History 

Smyth. Ooindy is located in the south western 
l)oj‘tinn of Virginia, midway between the 
Sh(maiidnah Vall(\y a.n(l (;ho Groat Smoky 
Mountains. It joins Washington County, an- 
ot her area of high poliomyelilis incidence, on the 
w('st, n.'b{‘ t(a’ra in is giaua’ally billy, the summer 
f‘1iniat(^ mild and dry. The e(^oiiomy is mainly 
agrienltural. Tltere ant ,s()me industrial cstab- 
lishnu'nts located nea-r the county seat of 
Marion, The impulation, according to the 1950 
(t('nsiis, was 110,187, of wliicb 1.0 percent were 
n()nMlut(‘. There had been a 4.0-percent in- 
(‘ntasit over the 1940 population. Marion, the- 
only urban ceidior, had a population of 0,982, 
of which 2.7 percent were nonwhite. 

Since 1.040, the incidence of poliomyelitis has 
l)(ten g(ViHM'ally low, ^riio number of reported 
eas(‘s p(M’ y('a,r since 1940 is presented in table 1. 

llivporting. Diagnosis, and Hospitalization 

(last's w(>r(t n'i)()rt<Ml hy ph 3 ^sicians, iisuall,y b^^ 
tel(Vi)lione <]ire{‘tl3' to th(^ county health office, 
giving name, ag(', race, sox, address, date of 


onset, and paralytic status. All but one ca 
wer(3 hospitalized eitlicr at the Crippled Ch: 
(Iren's and Ateinorial Hospitals, Roanoke, or tl 
Johnston Memorial Hospital, Abingdon. J 
the request of the attending pli^^sicdan, doiibtfi 
cases wore often visited by the district liealt 
olTicei’ to confirm the diagnosis. The fini 
diagnosis of paralytic status was gcnerall}^ base 
on a report from tlie hospital. 

Adininistratiou of Gamma Globulin 

Gamma globulin was made available to house 
hold contacts under the ago of 20, and t 
pregnant women in the liouseliold, regardless c 
age. The injections were genorall}^ given by tli 
private ph^'^sician, but occasionally th 
lioaltli officer. The}’' were usually aclministere( 
on the day of report or within a few days there 
after. A gamma globulin request form was sub 
mitted b.y the ph 3 ’'sician listing those in th 
household to receive the inoculation, their ages 
and the amount of gamma globulin to be used 

On August 24, the county was authorized U 
conduct a mass projihylaxis program, Tlii 
was carried out on August 26 and 27, and 6,54( 


Toblc 1. Number tmd rute per 100,000 population o 
reported cases of poliomyelitis, Smyth County 
Va., 1910-52 


Year 

Population 

Number 
of cases 

Number 
of caso.s 
per 100,00( 
population 

1040 

1 28, 861 

2 

6. i 

1041 : 

28, 004 

0 

0 

1042... 

20, 126 

0 

0 

1043 

20, 250 

0 

0 

1044 

20, 301 

0 

30. ( 

1045 

29, 524 

0 

0 

1040 ■ 

29, 657 

1 

3.^ 

1047 

29, 780 

0 

0 

1948 

20, 022 

3 

10. ( 

1040 

30, 054 

2 

6.' 

1050 

• 30, 187 

21 

00, ( 

1061 

30, 320 

5 

16. { 

1052 - 

30, 452 

15 

49. 1 


* Census population. 
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](’i(jriirij in. [Niiinlirr of poMiiinyrlil ik (mih<»s woek, Hiiiylli County, Va., hy woekoronnet, age group 

and j)andylic slaliiH of eaweft. 
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ifiiilioii Ilf hiliil riiM's ami of jKiralylic 
' •*. K ol Sniyih ('oiiirly, Vi»,, 1953 


W, ..1; 


11 


All,,-. 1 . , 


iA f: 


1 

: Total 

1 

I 

1 

; Para- 
j lytic 
f cases 

2 

2 

-I 

I 3 

4 

! 2 

3 

2 

5 

i 2 

JO 

1 2 

8 

3 

1 *>. 

i 1 

I ! 

! 0 

3 1 

1 

0 i 

0 

1 1 

] 

■i'i j 19 

ti iiKiiilhs (0 10 

2 (Itrvs. 



' li. iinv/inij in ntrr frcmi 

' ' M rjv (Mf/i-fdjUni in | htASr 

i l»vc-;|i<ration 

; ol-oui tl,(. ,vp,)r(c(l rases was 

, " -'"lil.n.'iis heing 1 on (ho 

«'*<> "f tile (liii.^- 

; h«.m (iHTouiityhf.aKli officer’s 

V t:'l ‘‘^^Pit^Iliistones; 

‘A I’oportefl hy 

p .-. , ■ , .■ * ’ , ^ ‘-Jnssified as “sns- 

.rs 

7"';* pt.pui«,io„ „f 

wronp 


^ y^'hr.. 
j 1 >>'fir'v 
.A- <f wvir^ 

y-ar.'i 

■■■■ >vHr^„ 


cases, 10, or 44 perccnf., wore, fouiid (.0 Iki 
J, y(ic. j\() float.lts occurred due l.o poliorniin 

Distribuhon 0 / Casafs in Tinw 

Tlic 4;i con/iriiicd ciisi's of polinniyi^Jil.t; 
ciirred in Smydi Coiinly hef.ivcon July <), I 
and Octoher Jl, l!)r»;i. 

The distril)n(,ion of foliil hikI of j)„ral 
cases by week of ousel, is iireseiifed in (.tild 
Data, by week of reporf. ivere not. in-niln lilo. ’ 
first patient of the outhreak Ijctnuiic ill dm 
the week of Jiil^y 5, ajid a. progn'.ssivo risi 

cases began almost iiuinediately. 'I’Jic peak’ 

reached in the week of Angnst !), ami ( liorcnl 
the munber of new cases so bsided cn jiicJly J 

tween September 10 and October ;i I, onlv’l 
of poliomyelitis oeenired. 'riiroiiglio’iil. I 
ooin^o of tlie outbreak, (bo weekly r„„nla.c 
paialytic eases remained remarkably onnslm 

Distnhuiion of Onsca by lincc, Aye, Sex, a, 
Mesi/kna! ' ' 

There were no lyporPal eases of polioni y.-lil 
among the small nonwliite popiilatioii. ' 'I'l 
«gesp«nrieatt«<dcrat<.^ taido' 

occinied m ebildreii below I ve,i|. <,(■ 
plough the attack rates amoiigc'liiI,|,.<,ti a-m l' I- ■' 

‘'"'li-- 

- iltei age ,„i,[ io\ve,st in f,|„. lainiilj, 

fonsmiil, ISO...,,,,,,, 

“rTiT' i" 

mnnno o'" imi 


v,,. 


pohil miniljoj'i 
<>r oiisos 
100,000 
PopulaLion 




IA4I 



Nmnhnr cif 
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’cHciiJil, aroii«,{,.„p|, njj,, 20 , 19,51 



iirlmii |)()j>ulnl.i()ns, nor wnv tluM*o any ([id^'r- 
oiuu^s in hrl wcM'ii 1 Ih> (avo h('X('s, No ovi- 
of ni(lin.l s|)r(Mi.(l (‘onhl t)n 


Tnl)l<! t-. Sumiiinry fiT iiU rasow ^villi omhoIh al’li^r lijo 
nuiHH hiotai[iU ion orfraininii f^lahtinii on Au^uhI. 26 
niul 27» *95:1, Sniylli (IcMinly, Va. 
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, rtsdeiviar; aarnina aleJ>uliii 

L. H 

6 

Ana. 

Ana. :u 
S(a>i'. 21 

Nonpamly tie., _ 
do 

0 

\i h 

Ti 

r> 

K (! 

7 

do.. 

20 


H. 

4’la>.se not receiving ganuna globulin 

(!, ir 

Tj 

S(a)t, 0 
10 

Pai'idytic? 


1). in 

2 

Nonpariilytit*,- » 


W. J 

1 1 

Sept, 10 

Pamlytit! 

•• — 


Familial A (j<jmjatwn 

\V(M*o no oonfirnird niultij)l(i-otis(‘ 
iious(>liol(ls in HinyUi Oouiily. Of the lionse- 
holds l•('|)o^l,(!^l^ both of tlie subsequent cases 
lisled as ‘ ^suspect 

( Finve Gam tmi Globulin 

'riu^ mass inoculation pi’ogram was comluctod 
on Aufi>'ust 2 {] and 27. Subsequent to this, h 
(^Hses oecucred, of whom had n'ceived gamma 
globulin. n'lu'se data are siimmari/.(‘d in 
table 4. 

Sinninary 

An outbreak of poliomyelitis in vSmyth 
Oounty, Va,, is bi’i(41y described. Except for 
tlui high atta(*k rate in infants under I year of 
age, the outbreak presented no unusual features. 
Mass propliylaxis witli gamma globulin was 
gi\u'u several weeks after tlie ])(m.k of the 
epi(l('inic had been rea<4ied. 


Stearns, Benton, and Meeker Counties, Miiuic.sota 


On .September S, 1953, Dr. A. J, Cbeslo}’, 
.si'civtiiiy aiul o.\Tcu(ive oflicer of the Minnesota 
.I)i‘p;ii‘(ni(.'iit of Hoiilth, stated that he would 
u't'h'onii' assistance from the Communicable 
Di.sease Center in the investigation of an out- 
break of poliomyelitis in Stearns and Benton 
( Viunties of cenlral Mimie-sota. These counties 
Jiad l)een ajiproved for mass projjhyJa.xis witli 
gamma glohulin on Sejrtombcr 4, 1953, and the 
program was (o be initiated on September 9, in 
Si<-aru.s County. At the time of the request, 
tfhi eases laid been I'ojjorted in Stearns County 
an. I 19 in Benton County. Their populations 
(lUTording (o 1950 census) are 70,681 and 
1,1,91 1, respecfivcly. No deaths due to polio- 
m\eli(i.s had been reported from Stearns 
County at tliat time. Benton County had 
i-.'ported one fatality. The attack rates at 
this time for Stearns and Benton Counties were 
loO and 119 per 100,000 population, respec- 
t is el\ , based on 1950 census fig’uros. 

An adjacent county, Meclccr County, was 
approved for mass prophyIa.xis on September 
14. 19, a3. I wenty-two cases out of a popula- 
tion of 18,906 had been reported during this 
\ ear giving an attack rate of 160 per 100 000 
popuhilion, based on the 1950 census figures. 

I lie investigations were made by Dr Ira L, 

- .ver.s, Ejndemic Intelligence Service officer' 
to worked under the diroetiou of Dr. D S 
J’lommg, director, division of disease prevention 
•‘>“1 control, and Dr. C. B. Nelson, chief 
tnmiiciible disease section, Minnesota Do 
pytmmt of Hoolth. LoMlIy, ir~, „±; 
(he direction of Dr T P p ^ 

ofllcrvr <41 ni. i x V- ^ ^ health 

cLntV \TeO 7 Stearns-Benton 

minty Medical Society, and Dr. David D 

A oIBcor, Mooter CoomT 
Af.vei-s reported to Dr. R N ' 

from ho 0 '’‘'““‘“J''* 'Ttanco 




Soptoinber 25; the follownp visits were con,, 
pleted Noveniher 0-14. 

Area and rolioniyolilis llislory 

Stearns Comity is located in mid-ceniral 
Minne.sota on (lie iVli.ssis.si|)|)i Riviir. 'I'hc 
terrain is rolling in clni.ra.c(.('r and the whole 
area con(.ain.s niiineroiis small lakes. 'I'his if, 
ohiefly an agricnltiii'al urea wilJi many sinall 
industries, a paper mill, and a large 'gran ii,, 
quarry. The. popiiliitimi of Stearns County in 
1950 was 70,081. Tiie city of St. Clou. I has a 
population of 22,781 and is located on the 
eastern border of the county mi (,|ic Mississippi 
liiver. ',1'lic ci(,y liniit.s of St. ( ffiind encompass 
an area wliicli e.\k«nds into two a.ljadcnt 
counties, Benton to the northeast and Slici'- 
burne to the smdheast. Approxiniat.ely (hree- 
hftlis of St Cloud city is included in ‘S(, earns 
County 11,,, p,)p„i„(,i„„ 

«ffiite (less than 0.2 pe.remit is nonwhite), and 
the iiopulatiou has hemi (|uite stable diirii,..' the 
past 10 yoars, 

At least one large ejiidomie (if poliomyelitis 
was mvestigate^^ 

19o2, 02 eases were recorded in Stearns Coiiid y, 

3^7 cases ,n Mocker Ominty, jq • 

Bento, a,„„ty ■n,„ 

fltdeied to be nniistially big],. :|)„,i„g 
o iomyehti^ (m,H were largely eoncentnite.i 
ft the southern part of the State. During 1 1)53 

in',:;;!: 

contial and northern aivuis. 'I’his givt-s an 
impression of a northward l)rogiys.s^ of tin- 
disease during the last 2 y,.,i,,'H. 

Reporting, Diagnosis, «nd .lloHpilali.alion 

in this nro'n several eluiimels 

^ ^ 1^1‘ysieian nniy rejiai't directly 
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to the StiiU'i IkmiUJi or ho miiy report to 

tlu^ <iity iHnilth o(li(5(o\ lie', ports may also l)e 

hy the. physio/inn Uiroii^-li the hospital to 
tlio city nursing' and from tla^’c to the 

hoiilth ofIi<‘.er. The Collowiii^' information is 
iisnally imTidcMl on the report: (lat(», OyOuiity, 
sanitary distrievt, hospital, tuuue, address of 
resi(|('ne.{», a|>’<^ sc'<x, dah^ of ons(‘t, type of iii- 
volv<vm(ovt, and physi<rum. vVhont 07 per(‘-ent 
of rei)orted (ais('s hospitalized. In the 

past, the. dia^'iiosis was basiul on the pliysieiaids 
j'('port and no fni'tlnn* e.oidirmatoiy measures 
were niulei’takiun 

In many insi,a.iuu‘s, a. snspe.(vte<l (aise of ])olio- 
inyt'litis was takiui to tlu^ ](n*.al hospital for 
s()iinil (luid ('xaminatioii and then admitted 
imnu'diatidy upon diagnosis. This was fre- 
(juently true in St. Cloud. H'owevej*, in some 
of th(v outlying’ vilhi^ns with smalhu’ hosintals, 
j)atientH were l'r(^((ue.ntl 3 '^ referred to one of tl^c 
other hospitals i?i iVIinneapolis, widely is about 
()8 to SO miles to the southeast. Over 05 
]){U'e(Uit of the ( 5 as(^s from Stcairns and Benton 
Counties hosi)italixi(al in tlu'. St. Cloud 

Jlospita!. About one-liftli of the eases from 
thesi'. (‘onnti(^s and oneduvlf from Meeker 
County were hospitaliz^jd in tlie .Elizabeth 
Kenny Institute, in .Minneapolis, and the :re- 
maincU'r wei'(\ lios]>italized in other hospitals 
('itluu' hxadly or in Aliimoapolis. 

AdniiniHlralioti of Gaiuina (rl(>])iilin 

(xamma glohulin in MinneBOta is distributed 
throu^li the State I)(q)artment of Health in 
Aliiuieapolis, iind r(K{uests art', usually ro(',oived 
from the private physieian l)y telephouo. In 
most cases, a lag of from 1 to 2 days oeourj'od 
l)('.tw<Hm tlie roqiKist and tlio administration of 
gamma glol)iilin in Stearns Cotii\ty, due to the 
fa.et tluit followitig r(^ccii)t of the recpiest, wliieh 
sixarided the names, addresses, weights, and 
ag('s of (’.onta(vts, tl^e gamma glohidin would be 
maihui to the ])hysiein,n, (xamma glohulin 
was ava.ila,bh^ to liousehold eontaevts under age 
80 and to pr(^gnant women of tlie houseliold, 
regnrdh^ss of age, d'he injeetions were given 
1)3^ their private pliysiebins. 


On Septemher 4, 1958, Stearns and the neigh- 
boring eoniity of Benton were simultaneously 
a.})])rovod for mass projihylaxis with gn.mnia 
glohulin. Meeker County was a|)provad on 
S(V|)teml)er 14, 1058, dMiose certifications were 
madi^ on the basis of liigh attack rates accoin- 
])ani(al ly a rising incidence of reported eases. 

The gamma globulin was available to all 
c.hildren in the tliree counties from ago 0 months 
through 14 ^nairs. In vSteariis County, the mass 
prophylaxis was given on Septemher 9, 1.0, and 
11. In Benton Couidy, it was given on vSep- 
ttyinber II, 14, and 15, and in M’eekc'r County, 
on September Ki, 17, and 18. In Stearns 
Couidy and Benton Countv, 20,191 children 
were inoculated, and in Meeker County, 5,180. 

ICpidoniiologic Invcstigalioii 

'[from Septemlier 9 tliroiigh Se[)(.eml)er 25, 
gtmoi’al (qVideiniologic. information was ol)- 
tained from all reported cases. vSpecial ein- 
])husiB was phi(H>d on the verification of tlie 
dates of onset and the eonfinnatioii of the 
diagnosis. An official list of all casi^s r('|)ort(Ml 
to the State Department of Healtli was secured 
from Dr. C, B. Nelson. This list was checked 
against the liospital records of the St. Cloud 
'Hospital and the Elizabeth Kemy Institute, 
and was also (yross-checkoil with the list of 
]’e])orted (Uiscs in the city nursing oHicc^ in 
St. Cloud and. again with the county nursing 
office in Stearns County. It became evident 
eai’ly in {\u^ investigations that homo visits to 
all cases wei'o not feasible due to the lai’ge nvm 
involved, difficulties in transpojlatioii, and 
difficailties in, locating patieiUs, a largo mnnl)er 
of whom resided in rural homes of three <a>iintics. 
Fortunately, the majority of cases were lios- 
pitalizod and evaluations of physical therapists 
were available for the majority of caso^s in 
both vSt. Cloud .Hospital and the Elizabetli 
Kenny Institute. Initiall^q the investigation 
imJudcd a review of pertinent hospital records, 
ol)S(vrvations of hospitalized cases, and (U)nta<d,s 
with, tlu^ piavatc ph^^sician. Later, home 
contacts were possible and a bidter evaluation 
of the later cases was llnis feasible. 
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/ii u nujubor of ijisiances, city and county 
ntjjsfs u'iTc most helpful in procuring informa- 
iir>n nrr’fssary for the completion of the detailed 
nv'oi’ds. A followup visit was made to the 
ihfee romities from Xovemher 9 through 14 to 
roniple‘le the original records and investigato 
(•asi\s \vhi(*li had occurred subseejuont to the 
initial visit. 

DiMnbuiUm of Cases in Time 

fVom Fcliruary I, 1958, to IsTovcmber 5, 
VJC4, u lolal of 130 confirmed cases of polio- 

in\"r'h*fl< w'iii'n f at. y-f 


i-Jii; I'ijj L'r 


u uMUl m connrmeci cases of polio- 
\vff(‘ rcpoi-tfd from Steams Count}'; 
ft!i ftf (ltes(‘ were purnlytie. In addition, 9 
‘•siispeel” eases w<;ro also I’oported. (For the 
purpose ()f iliis report, all reported cases of 
pohtiniyelids (lia(. were nonparnlytic or had 
either no spiiud imnctiire or less than 10 cells 
in llie spinal lluid, were classified as “suspect 
From A [ay 12, to October 5, ]953 21 
eases were l•ei)or(ed in Benton County, 16 of 
(hese being classified as paralytic upon in- 
vi'-shgalion. From January 30, 1953, to Sou- 
tiniiei 2,). 21 cases were reported in 

Meeker County, 11 of whici, wore classified as 
para y( le upon m vestigation. Three cases from 
• t ekei f Oiiiiiy were reported as “suspect “ 

,.„1 3-county area, a total of 1,93 

> of pohomyolitis was reported to the 
•Sh (e Depamment of Health; on investigation, 

>1 (hese were conlirmed cases of uolio 

111 .ml,- Olio rase fciKirted as liolioiiiTolitis iviis 
«• 'I'ogiioais cliaiigoil. This oasc im „u"S 

'vas a rasi of '< ! 

'•‘canned etiolo^,^ ^ aacephahtis of undc- 

Stcarns Co,mty,^feo wL-e'^ “'''l 

'll Boiitoii Coiiiiti- ' This^ir '“SOS 

f™» Mookcr ComZ 


-'mjm’u WJMiin lihp 

ensuing 3 weeks. 'I'lie laisi- lii,(.a,li(,y rate f,,,. n, ' 

area would tlierefoiv b,i 2.X |>er(a.n(‘(|,a,sed oi, nJI 
confirmed eases). 

The imadence of poliomyelitis in „ 
showed a noteworl.liy increase dminiT |<)v> 
indicated by (;al)lc.s !■ -3. ( -on.s<u,„eMtl ^ ',1;;.,,' 

might expect from this history and ivi,,,, (|,,, 
fact that many of the cases oce.iirnsl lale’i,, 
the poiiomycl il l's season in l!).-,2, ('uses I'oiitimied 
(0 bo reporicd in (be area during tlie ..arly 

Tahly 1, Niiinhci' aiid nilr uT lonoviihj 
ItolioinjcliiiH, .Sleiuji.s Ci.i.niv. i\li ... ..o!''-!!” "f 
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1950. 

18, 007 
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nioiillis (>r ns shown in 4. llow- 

pvrr, ihn. riso in rnH(‘s wns nol. noU^d 

ii,i(il iihoul- IIm' firsl. i}\' duly. 4'lin lns(. tT[)or(.n(l 
(‘}»so I'or I his ni'ini hn<l its onsni. on NoNMnnlxn' T), 
ItirjH, ninl no f'lH'lln'r (nisc's hn.V(^ Ixm'Ii n!|)or'UMl 
lip j.o (In' hrsl of 1 )(‘r(Mnh(X'. Aljhon| 4 ‘li tlu’rc' is 
soiiU’. vnrin.lioii in Mk' hist rihn tion of (*ns('s in 
l.iiiH', ill I ho lhi'(x^ oonnl.i('s, l li(‘ [xnik W{M*k of 
Anp,’iis(. Ih to ‘J2 would n.i)()ly (^sscuHinlly for llu' 

Twonly-livo porornl- of nil oonlirnnMl (^tis(‘s in 
(Im^ nrrn. woj‘<^ (diissiliocl ns hnvin^ hulhn.j' h»- 
\^ol\'(nn(Mil' n ft ('I’ inv'osi i| 4 'niion. ()l IJh^ r2(> con- 
(irnuxl piu'nly I if. onsos, 'lA wmm’o rlnssificxl as 
hiillxir. 

I of rVuvo.s* hy /{yr, Srf , and Ravr 

No rns(‘s of j)oliiHiiy(‘li(.is \vrr(‘. r{^|)oi'(('(l in 
nonw'hi (■(' |XM‘st)ns, who ^'oniprist' h'ss tluui 0.2 
parcxMJt. of 1h(^ lol.ni [x)f>ntn.l.ion in this nrcni. 


4'li(‘ lolnJ [)(>lioiny(4it is niUn^k nilo for iIh' nran 
is approxinuifoly 175 par (00,000 poj>uln.(ion, 
This j'nto may Ix' hr()k('n (lo\vn fnj'llx'r to 108.4 
and I(i7 ons(^s \n\v 100, ()()() ))opuhition for tnnias 
and fanuilrs, r(^sp('('tivaly (lal)los 5”0). A total 
paralytic i-n.t(^ of ahout I (8 jX'r 100,000 popu- 
lation is ol)S('rv('(l, wilJi a |)aralyti(^ I'litc of 144 
amt 102 p<'r 100,000 popidation hciiijj-- ohs(a’V('d 
for innh’S and hnnn.h'S, l■^‘sl)lx^tivc]y, 

Of th(' paraly ti(‘. (*ns('s, tlic hip;lH‘st attack rates 
was ol)S('r\MMl anion^* males of af»'cs 10 (.o 14, 
wluM-c a rate, of aljuost. 500 per t00,000 j)opu- 
I a lion was not.exL Tlic white I cm ales in this 
sanies aj^es ji,'j’ou|) e.\pcrionced only 29(3 ea.s('s of 
polioin^M'li tis [xu* 100,000 population. I lu‘ 
pe'ak rale, of paralytic, (‘.ases among tins females 

was ohservexl in tlu^ age gi'oup 5 0 years. The 

atta.{‘.k rates a.t tlu'se peak ag<‘s were over :VA 
titnes tlial. of the total atlac,k rate for eacli of 
the sexc’s (table 9). 


I’ahlc 4. DislrliMilion of tcMiil ruses an<( panOylir, <uisch of poliomyrlUjH, Ity works or«narl, SUxirns, HriUoin 

ain! M«':<'krr (’«>unli4^H, Minn., 
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<•' M- (irsi, „,nd s.,i.s,i„.,ei.|, e::.: ' t 


iSex 

f^Jearn.s Ooifipy 

1 Penl-on 1 !(Kiriry 

1 A 1 n 'll fir f 1 ■. 


Po|ni- 

laiion 

(JnHo.s 

llaJe 

Po[)ih 

IntioFi 

( Jas(*H 

JOiO- 

IN4)II< 

- ■■ ■ 1 ' 1 1 1 1 n 

I'a.He.s 1 

’ 

13 

Male. 

I'einale,, 

'Oe in j 

5(>, 510 

51, 111 

72 

07 

1 107. 0 

100 . 3 

8, 2(i;t 

7, (MS 

(3 

J57. 3 
lOi. 0 

132 

lal ioFi 

0, 850 

70, (iSI 

. 

130 

. 

100. 7 

1.5, on 

2i 

0, 107 

18, 000 

S 

7 


Hiit.o 


H7, 

107. 


Ago gn>u|> 


<l year 

1-4 yoars 

'^>-'0 yoai'rt 

J O - 14 years 

years 


'i'<)(.al .. 



Mail! 

l'’i'iimle ■ 

898 

8, 48'I 

8, 5.59 

I 3, 225 

7H 

888 

8, 829 

8, 8(12 

3, 1.50 

28, 417 


A* mil., i<m 

lliii’iilyUt! r/is('s 


‘"j'iO (41 



^roJnl (wistvs 


I'Vinale 


Mnrnlje 


0 

0 

H) 

12 

0 

4;f 


Kat.(? 


0 

ISO. 2 
47rj, i) 
:^8 I. 0 
8S. 4 

12 : 1 , 0 


Male 


l'Vrn/i.|(^ 


N^oiiiIkm’ Hajd! 


NiiFrijjf* 


18 

20 

ir> 


J (I. 4 
378. 1 
oor>. 8 
77o. 2 

01). I 


72 1 1)7. 0 


0 

10 

24 

10 

17 


Hale 


0 

300. 4 
7 III 1) 
0(17. 1) 
72. () 


07 !on. 2 


'l’»Wc7. 

■■■ - I _ ''I*"''..' IW:t 

i 


Ago group 


<1 year 

t-4 years, 

o-O yoai's_„^_ .. 

J f)-I4 years 

15-1- years 


Total.. 


Male 

Penoile 

•1 208 

90.5 

831 

780 

5, ,539 

2U 
' 8J2 

810 
7,55 

5, OOO 

8, 2(13 

7 , 048 1 


Katf^ 



. 0 

, 331.4 

4 481.4 
^ 128.2 
“ 3(J. I 

10 j 12170 


156 



l'o|,al iwi.s(*s 



1 l*’epial(! 

iv 

NiMnfjej* 


0 

0 

0 

i. 5 

2 

240. 3 

. i 

t) 

I 

123. 5 

1 

J 

132. 5 

^ 1 

4 

70. 1 

3 



8 

104. 0 


^ Ileailh Aionograph JVo, 20, 19,1 



lioiisrholds is priwiiluMl, Tnblc^ 
IJ siimiiinri/it^s iUo (-ini<^ iiiU^rvul IxdAVct*!! tlu’. 
indivx <‘as(’,s niiil siil)sr.([U(?n(- faisiis tuul l-ludr 
|)a)‘i)l.vli<‘ sl.ntus. 'V\w niinihi'i's Iumv', ni'(^ loo 
siiuill 1.0 ii.Mi(‘fUf)(. si<j,’]iili('.nid. c.oiHdiisions. 

( W.sv'.v Since ( kmnui ( tlohvlin AdmiinMntHoii. 

SiiKu' ihi^ iiuiss iiKxtnhiliofi prou-fain in this 
jir('n, (luM-r. Iww-v Ixxn) 'M <ais(’s r(’port(xt who 
had onS(d.s sid>s<M[ii('nl. lo \\u\ mass iooc’iiljilion 
proijji'ain in llMdr r(’spr(hav{* anai. Idiis in- 
forniniioii is siifiiinuri/.fxl in IhI> 1(^ 12. It will 
\w, ol)S('!'V(xl iJinl only ont' c>n^v. oroun'nd in 
iVI('(do’i- (\)iiM(.y suhstxpH'nl (o i\H\ inoculation 
pro^'niMi, and this oni‘ was fdassin<Ml as a non- 
pandylif cas<’ who dovtdopcd poliomyiditis 
a.hoiit i) days al'U'r ‘a.'anuna ^dohidin was iu)- 
ininistcrixL In S|.<airns County, thoJT. w(M'<' 
11 snl)S(‘.(pu'nl. ('.as(‘s who i*(xaMV('.d |>‘aimna. 
o'lohulin and U) sid)S(xpuuit <ais(‘s who did not 
I’taxM VC i^i'aiHnni^’lohnlin. Mowonmu', il one looks 


at ttu^ a|>'c^s, it will he observed that tlie lUJiiilau* 
not receiving* {i:ainnui ^“lo])ulin is Jieavily 
weight! a I in favor of th(‘ older age group. Of 
thos(^ in Stearns County who did not receive 
gamma globulin, five wci‘(^ class! fual as para- 
lytic ami live as nonparalyti<^ Of those who 
did reca^ive ganuua globulin, sevven W(U*ecIassined 
as paralytic and four as non])ai-a.lytic-. This 
information shouhl 1)e co aside r(al as otily oik^ 
small part of tiu'. mass of infonnation necessary 
to niak('. any sort of a.n evaluation. The ag('. 
distrihution as wcdl as tlu; interval of tinu' 
Ix'dAvu’cn administration of gamma globulin 
and tlu^ onset of ])oIiomyelitis causes many 
(picsl.ions U) arise in the comparison of these 
two groups (which is not practi(jal on the.se 
small numhers). 

It will he ohserv(‘d that the administration 
of gamma glohulin was ell’ectcd in tlie area 
about weeks after* the a.|)parent pcalv 
w(Mdc. In a.n offoj't to {^vtduab'. tlie use of 


Table a. Kumber of vuhvh aiul ruloH of polloiuyelil I h, by a^o; group, h«x, an<i paralyse .HlalUM, Mcekor Counly, 

Mi nil,, l !>53 


Age- gron)) 


•< I yr^iu' 

l-'^l years, , 
5-1) y(ui)'s 
10- hi years 
15-1 years 

'fotal . 



<). CiiKCH mid riUciH (if |.oli«in)'<diliH, by «(?« «“<• in'opliy- 

liixlw arwi (.SlcaniH, lUtnUm, and Minduir (.oiiulics, iVhiiii.), I‘MJ 


,\k(i Kroup 


• . ; l year 

I I ytau’s . . 

5 0 y{‘ars. , 
10 id y(‘ars 
15 I years 

'rolal 



(bliiima Cbdiiilin in ilia I'lai.liyliixiH id' rnliamyeliliB 


ir>7 



iVliiiii., 195;{ ’ **"’ *'"* OoiiiitioH, 


Inf.i'rva) ({hiyn) 


( J . 
2 
■I 

5.. . 

7 .. . 
8_. 
1).., 
10_ 

I I . 
12,_ 

13.. . 

ir)_, 

in.. 

17„.. 


'rotaJ, 



Pamlylid 

(*a.sr!s 


0 

0 

I 

0 

0 

0 

•> 

i 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 


SMiimii gli.hiilii, |,|„| i,„ I 

ji-OBmm w« „„ II, „ 

ill * (li(> r '*’ 

musd,, I 

'•<«|)oi.«il)lo ii, iVlinn(-so),,,. (or tUo mns< r 

rX-7i' 


- VKTS In,- Miss ( Jli.-srown l,„ |),„.|on„ (,|„. r,„ 

< iiy nius,.,)o i.viiliiai.ion (,.s(,s ...i ,,11 ,.„s,.s " 

.Vo«i^ .,1 n-n wlH, u-,T,. f,,,,,,.! i,„„. , 

••< M.i'o-Ml. N.,vvM.l,n,. 
il.nMtKl| Mils m„t,l„„|, rwo 

wil,h „„so(.H i„ (,|„ w.M.l' prio,. pi J 

I"'"Rriiin, ,111,1 uoul.l 
"■"'iviMl piiiima p^|„|,„|in. ,>,j 

i>>r 'viM, onsa,s aa,,,.^ 

pIoImjIji, pi„,|. Pi III,,,,, 

«<ivan(,,v of aasas ^ 

""i>^« propliyl.ixis ,.,M,I<I 1.,. ,„„„p,i;,,| ^^,j„ 

-loun 

'■'I'f^iKimiim. .HolH,Ii„, IrwaslK.p,,,, 

< «(.a wo„M I,., a, I, I,, I p, ,.,„„p„,J,,,,. 

n'lll I. I lio las(, h.w Klliscl,. (,„s(.H f,),- (I,,, 

W('i-(-. a(,|i,.,|,i|,.(| P, l„, <.„„ip|„p,,j Py iVi iiiH ( 11,,,^. 
'•own oi, l),.,,,„„|aa.o|^ ,|.p,, : p,,, 

<'l •liiiKMosc.s I, as al„.a,|y 

‘‘f'' ;'l>'<l'‘,'iii'>lo«is(, a,„| (I, 

''''‘''''''I'll mi.l HU, a,, I,,., I p, M„.<,H.H,a,i 
'™lNo,da(,,.,. ,,s,,as.sp,.,,i|i,.,|, 

Alf'lHHiKli 1,1.0 ...saK, „r (.1,, i„v,.s(,i^.a.(,io„ of 
IX' loiiiyolilas i„ (,hia 

"If, Inn ifsolf, ,|,,|„,s valaal.lo .la(,a. f, 


,Sa...„.....v.r . ' 

- ^ &«;■■■ 


laiUals of )m|.i,>a(, 


n- 1). u.i , 

H. . 1 . M.i, 

w, I. K,._: 
<1. f,,2. 

u. 


P. T. K 1 
K. M,.“' 
It, M, 15., 


.j'l ' ''""oiviaK Kaiaam /{|,i|iaii,i 


Dti(.(> (iC 

lrj|(»rvaj 

i Ja((* 

I'roni uu\v\ 


MflWU(. 

t'as(* (.11 oji.^ttl 

(Hiiv.h) 

adniliijs- 




■II.I.V ;n 

A 1 1,4:. I 
Alls. Ml 

Atis, 2(1 
>S(!i)(:, 2 


2 

(i 

7 

13 




II .Soia 


Auk. I 
Alls. 2 
.Aug, 17 
Aag. 21 


' )t(,(!ftni,s {::tnai|,y. 


■filly ;!() 
Aag. I 
Aag. 7 


IteiLl.iai (-'oiaify. 


17 

2 

(i 


l*«inilylfc hIuMi.h 


rn.nilyz(Hi. 

Dm. 
iVol- 

l)oV 


l^ural vzc’d, 
l>n. 
Du. 


15 « 


i iihUcT Ih*«!Ui iMoiuigmph (Vo, 20, ly 



Titbtn 12. Siitninui'y tH' nil <;iiKrs wtl h onsrl h nl'irr (he? iiiiism iiHiriilal ii>n t>r ju^aiiitna ^Inbiiliii (»n SepU'itnlini' 9-'nf 
SK'aniH (]<mTily; Srplrnihi'r 11-15, Hniton ( lotinly ; anil on Si^iMi'mbrr 16-Ul, Alaaker < ^nnity . (KxeluHiva 
dl' inni I i jiIi'>*raHa lionsaholil oaKas) 




1 ailials 
of ]>al ii‘iiL 




I >at(‘ of 

ons(!l 


Panilytio slaUis 


giimnui 
Klolnilin 
to oiisat 
(days) 


A. 'Those' ganiom ):!;lol)uliii 


Sh'aJ'iis 

.M. . V. S 

5 

Si'pl. 15 

V 

2 

Do 

K. n. K 

1 1 

do . - 

V 

2 

Do , . 

iVl. ], 

5 

Sc|>l.. I I 

NP 

2 

Do - 

i\ n 

1 1 

,<lo 

V 

8 

i) 

Do 

M. H 

r> 

St^pt. !.'■> 
Sopt. I(i 

V 

Di» 

X. V 

12 

n 

0 

Do 

'T. U. D. 

1 1 

Sc'pl. 17 
S('|)l. IS 
Se|>(.. 20 

NP 

S 

|h» 

T. 1-:. J 

1) 

NP 

7 

Do 

(t (’. % 

s 

p 

10 

Do 

1’. ID . 

() 

D(*t. 21 

p 

\{\ 

Do , 

n, Al. (i . 

a 

( )(■.!., 2S 

N P 

50 

Ikail.oti 

D. K. h 

•1 

Sept, 12 

P 

3 

Do 

M. It, J 

5 

Ocl. f) 

XP 

Unknown 

Mecloo’ . 

J. .1) 

5 

Sc^pt, 2.“) 

XP 

\) 


U. '^]lus(^ not i’(a'(^iviji^ |j;aminH glolniliii 


Stc'nrns 
Do 
Do 
Do 
Do 
Do. 
I hr 
Do 
Do 
Di» 


I. li. U 
D. K 
M. D. H 

J. Al. U 

K. J. D 
1.. I) . 
D. K. (J 

M. K 

D. Jl . .. 
D. M 


10 

Sefd. 

0 

P 

20 

do 


P (fatal) Sept. 13 

8 

Sept. 

10 

NP 

10 

do 


P 

21 

Sept. 

13 

NP 

23 

S('f)ln 

17 

NP 

10 

Si^pt. 

18 

NP 

20 

Soi)t. 

20 

NP 

23 

SejM. 

28 

P 

8 nunitliK 

Nov, 

0 

P 

1 


(wij'aly tio, i\ V nonpanily lit?. 


in appi'nininji: I.Ik’ cfrcrtivrnoss ol pimnui 
g'lohulin in nuMlifyin^j;’ Uu' snvojTly of p(iliniuy('- 
litiK cas(^H {^(rinlind in lln^ Nnlininvl I^’Of^Tiun. 

Summary 

An outbreak of poliomyelitis involving* 
Sb'ai'ns, Honton, and Meeker Counties, Minn., 


is d(>seril)('(l. A total of lO;^ <'()nfii-tu(^<l etises 
oe.(niJ‘r(‘d l)(;t\V(’en hVbruaiy 1 luul NovenibiM' 5. 
Mass ])rophylaxis with ganvnia globidin was 
adininisttM’ed in all tln*ei'r e,ounti(*s.' hrom the 
availabh^ data, no {MmeJusions coiuierning tlui 
eiroet of gam Mia globulin on tlui eoiirse of the 
opidemie can l)e drawn. 


(onnioa (ilolmlio io llu‘ riopUylaxis of PolioioyalJlis 














NUMBER OF CASES PER WEEK 


Flgiii't' 2H, Nuinlier ni [HHioniydiliH (‘aHt'H par waclc, IJenloii Coimly, Minn,, 1953, hy week of onset, age group, 

and paralyl.ie Hlaltis. 


TOTAL CASES 0~I4 YEARS 


OAMMA GLO BULIN 
OlVENSEP.ll.K.ftlS 






Globulin in the Proi>liylaxi8 of Pollomyolilis 


V 





Monroe County, Florida 


On Septwnbor 2], r),. » r iaj, , . 

comity l.ealtli ofluHii', Mnmw.’ Cou'ji’l v I?’ 'f'"*."’ >!'«') c<'>i.siih, \v,,.s 2i) .)r,7 

B,.. William >W,,o, ild^ La S: ’.‘f' -nw’lii,: ' 

bureau of preventable diseases, Florida St J . w i "’■‘-'’'''■<•‘'"1. ine.-ease over M,,: 

Board of Healtli, to incpiire al ou m , ami ’ v pereent of the po 

»i.ty of r'" "; Ti,,, 

for Monroe County, A vmit was made (o ,|,t ,/ ■ ' "'i'’. T''' ' **''''"' 

Monroe Ooimty on September 2o igryi n’., "“'"''.''‘'j- AIMiounb „„ ,>xaet (if.-nres are 

Br. Walter and Dr. Carl Bernet ’ ic'pidenlie nm,! hi *'’ •'’’b I'ceent of the 



attack rate of 104 per 100 000 popnIaMon 7T .V'U' ilh eas(.s oe.mrred 

Only 7 of the ll t patients, a total of 22 0 'em 7 T T ' >•' in tlie 

wei'o reported as paralytic. 'I'here had b(«en ix'ivenl, of (|,e 

1 ,7 ■" “™ l»“l I»<ai lin»|) l,iili»„| '7" «» Uie 



\ariety Chihhtai's Hospital in M ' ' 

* 1 I’oviinv of the casi's revealed an poiiiimj/- 

umi.sual pattern. In the lirsi , 0 .. .■liii/ 

patients were under 7 I f ’ ’ 

‘ 1 ( yoftis of ao'o wlnlo dm tunl ntin>’ 

emainder were between li) and IK) vears - m-ohm 

.Soooudly, of the seven paralytic f.n«,.o f '' ” 

children nnU fi ' "‘’‘B'l'c eases, four were l!H2. ,. ■ I 

- 1' len and three were adults, Boeause of bi-l it, l 

be larg-e group of nonparalytie adtdts i w ! lUlr .1,' 

•lought possible that two diseases were pi'eseiit '"'b' - ' “ « 

smmltaaeou.sIy m the eommnniir i ^'>‘'7- 

when < 0.1 nil,. , 'onmuinit.y. irowever, HMs. 0 

(11 detailed muscle evaliiatioiis were ner HMD. 2 

formecl, a much hidior inchlen,.,, -.f • . HiriO. __ li 

disease w«i« r<..,„ I ,1 “'‘bni.c of paralytic llini (l 

UI.SUIS0 was lomwl than had been orhd., li,, H),')2, 2 

■■ r.r. 

tvaiisieVfc bh' ■. '»»• «bly JLIb " Ni'^"‘l'"rr’ *^"'bf'‘''.iou oflicer 

(ipal civilum occupatimis. The impu- mvo^venL(T^ f a.ul type of 
166 I, AMvui recorded. Usimlly suspected 

I ubiic Uealtli Monograph No. 20, 1931. 



it<)ii|)iiral,vli(! (!t(s<‘s wm'I’o jiol, I'oijorlud imh'ss a 
posil.ivc. spinal Ihiid cxaniitmtipii Iiad l><.cn 
oldaincd. A cnimly Ii(>al(1i jinrsa visiUsl llio 
hoiiwdiold ol‘ ()v<>rv ropoj'l.ad casa (o scaMira data. 
(‘onc(!r7iiiig oilier nieinliei-s of l.lie fajuily. In 
addil'ion, a, .Na.vy mirso visilcd (lie lioiiu-s of 
naval personnel. 

Admini.Hiratioii of Gamma Glolmlin 

(I’ainina, glolmlin was ava.ilal)l<i (,o lionsehold 
conl.aefs under (lie age of ;i() and (,o pi-egnanl, 
women, regardless of age. In addition, i(, was 
fre(pieiil.|y giv<m (o (lie pi „,y males of younger 
( liildien. (-.ont.a'e.l'S ol (lie naval pei'sonnel w(a*e 
given ganinia glolmlin a(. (lie Naval Mospilal. 
(Civilians were injeeled liy (lieir privale, jiliysi- 
eiaii or liy (lie eoimly lieailli odieer at (lie ilis- 
erelion of (lie family pliysieian. 

On Kepteiiilim- 2,S, iitri;), (lie e,mnl,y was 
aiilliorixaal In <‘on(lne(. a. mass pi’opliyla.\is 
program, Olinies wei-e held on Oeloliei- I and 
2, in Ivey West,, and on Oelolic'r .5, for (.lie resl 
of (lie Keys. (Iliildreii who were iinahle (o 
(■(line (,o (he elinies Ixa'anse of illiKvss W('r(( 
inoeiiiai.ed at (he Naval llospilal on Oe.folier 
•1. A ((dal of H, <>!}{) inji'elions W('re given. 

l.'.pid<vnii()logie. Invesl igalion 

A lionsehold visit, was made (o every ease of 
poliomyelifis, or a jier.sonal interview was 
eondiieled al. (lie liospilal. Informalion (o 
eom|)]e(.e PIIK J(\irm •JdO S.SA (appendi.x D) 
was eolhieled and a, nnisele ('valuafion was per- 
formed whenever feasihhi (o del, ermine (lie 
in’esoneo and exf.enl, of jiai'alysis. d'lie liospilal 
reeoi'd of all palienls was reviewed. A ease 
was eonsidered "snspeel.'’ if (,liere was no 
]}aralysis and no spinal punel.nre had been 
performed, or less (lum HI eells liad lieen found 
in the spinal (hud. 

From Jainmry 1 (,o November 20, a (olal of 
(id eases had been repori.ed. Six of (he.se 
patients were “.suspect” eases and wore ex- 
cluded from the analysis. In two other 
patients, (ho diagnosis of poliomyelitis was 
eliiiugcd, one to “hysteria” and one to “meu- 
iugitis,” 

Of the rcinaiiiing 55 cases, 27, or 49 perednt, 
were ])aralytic. 'Inhere was a total of 5 deaths 
roiiresouting 9.1 percent of the 65 oases. The 

l^Tiliiiimi (/Iciluiliii ill l!ic I'rcipliylnxiH of PolioniycItliH 


lu-omptne,ss with wliidi the jiatients were seen 
was reflected perlia])s in the high spinal fluid 
counts which averaged 240 per cu. lum. 

Dtsiribiiiion qf Cases m Tiine 

'riimi cases occurred during tJio first 7 
inotiths of (lie year. The roinainiiig 52 cases 
(xieurml in August, Septonibor, and October. 

Following the case reported in July, no 
fiirtlior poliomyelitis ])atients were reported for 
10 days, ami then tliroe cases occiiiTcd on tlie 
same day. .During the Juoutli of August, a few 
cases occ.urred ouch week, but in Septombor, a 
J‘ise in the w(Mddy number of poliomyelitis 
pati(uits was noted, the ])eak being reached 
tiuriiig i\u\ middle of October, After October 
10, only three case.s were reported (tabic 2). 

I b(5 in (?i den ('.(», of paralysus closely pai*alleled 
the total number of cases throughout the 
('pid(uni(j, 

Disirihulion oj Cases by Age, Race, Sex, 

Wild Area oj Residence 

'rii(^ ag(j~ and j‘ace-s])o(u(ic attack rates are 
])r('sent(Hl in table 3. All 55 cases occurred 
among tlu^ white giving an attack rate of 


1 iihio 2* Djsirihulioii ' of loUil oases an<l pnralylio 
(fnHt‘8 of i)«>liomycliUs, by ^^ eck of report luid ^veck 
of ofisei, Monroe Coimiy, Fla,, 1953 


WfMlk 

Wo(jk of I'oport 

Week 

of onset 1 

o S' 

(X 

Nunilioi 

paralytic 

cases 

Total 

easo.s 

Number 

paralytic 

cases 

.filly ((■■I?. 

1 

0 

J 

0 

.filly 18 -21 

0 

0 

0 

0 

.filly 2,') -31,. 

0 

0 

0 

0 

Aui?. 1-7., 

3 

1 

3 

1 

Aug. H U 

2 

1 

2 

1 

Allfr. (fi-21 

0 

0 

1 

1 

Aug. 22-28-.. 

2 

:i 

2 

1 

Auk, 2()-8<!])(,, •( 

2 

0 

3 

1 

Siipl,. .‘)-l t 

5 

i 

7 

1 

Hiipt. ]2~I8 

0 

4 

7 

3 

Sopl;. Il)~25 

5 

1 

2 

2 

.Sept, 2(M)ct. 2 

0 

4 

6 

3 

Oct, 3~fl 

4 

3 

7 

‘3 

Oct. 10-10 

12 

5 

10 

6 

Oct. 17-23 

2 

1 

0 

0 

Oct. 24-30.-.. 

2 

2 

3 

3 

Oct. 3l-Nov. fi...... 

1 

i 

0 

0 

Nov. 7-13 

0 

0 

0 

0 

Nov. 14-20 

0 

0 

0 

0 

Total 

63 

26 

63 

1 26 


1 Two cases, both jiaralytic, occurred xirior to April 1. 
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•igurc lA. I„,„l I*oli«n,yclilLs inci,le..c« rales per 10(»,«()0 populalia.., ,M.„n,,e C.M.nly, Ki 

tclt of icporl, an.l pariilylic slaUis of .aisea, l,y aeek „f „„set. 


TOTAL CASES BY REPORT 


TOTAL CASES APR. I-OCT. 31 53 

POPULATION 30,000 

RATE 177 PER 100,000 POP. 

GAMMA GLOBULIN I 
GIVEN OCT. I al ' 


PARALYTIC. CASES BY ONSET 


NON-PARALYTIC CASES BY ONSET 


gamma globulin 
given ocT.iar“ 


gamma globulin 

GIVEN OCT. I a"! 
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PARALYTIC CASE OCCURRING AFTER RECEIVING 6.G. IN MASS PROPHYLAXIS CLINICS 



Gunniui Globulin in Uio PropbylaxiH orPoUomycHLiB 




20G por K)0,0()0 i)oi)iiIfttioti. Tho attack j'at('s 
™ highcBt hi the 1-4 year ago gT„„p, anil in 
adults aged 2o to 2}). Ajipi'oximntol^ 90 por- 
CGiit (>I tho ionuer jiatioiits wore iianilytic oom- 
])arod to ouly 40 jioi'ooiit of tho lattor. 'I’Ik* 
paralytic rate ivas low iiotwoou tlio ages of (0 
and 24, total aUack j'a,tos W(m‘<^ low 

tween 10 and 19. It is interest, ing to note tlnU, 

only one person between the ages of fi and 19 
yeai's beiiaine ill with polioinj'olitis. 

A total of ;il males and 24 fen'ial(«s was re- 
pen-ted giving attack rates 170 and 198 per 
100,000 population, respectively. All cases 
oecnrred in the city of Ivey West,' with no cas,« 
kenig identified in the rest of the comity, 
t wo of .several housing projects in tl'ie area 

1 ""' oach, hut poimhition 

/igiM;es are not available. One of these iirojects 
consists jiredommately of olIiee,.,s and their 
families- the other is assigned to enlisted men 


Fainilml Ai/fjm/diioii, 

two nudtiple-ca.se households w<>re identified 
cinisistmg of two eases eacl. (tabli.s 4 and 5) 
All 4 patients were nonmiralytic adults, f,, one 
family, the, Inislmnd and wife la-eanie, ill eon- 
eiirrentlA^ In the other, the husband was 
stricken 7 days after his wife. 

af,w,s- Sinca (Imnnia ahhdin 

On Octi.ber 1 ami 2, gamma globulin was 
fhvim to all tl.e ehihlren under IT, mid to nl 
pi'egnnnt women in Key Whst. Prior to this 
date, ;)4 eases of poliomyiditis had oeeiirred' 
'"""•('Oe.n, or 4 1 pereent, of tli<««e eases were 
"Oder I., years of agn. After the mass in„en- 
ation program, 21 ea.ses had their onsets 

'onrof thes<> patients, or 19 per.., nit. wer, I nnder 

l-> .years of age and three of th.nn Innl not re- 

ceve,! gamma globulin. One pregnant woman 


' w( 

ami vaoo,. iMc.m.e C.a.nly, Kg, 






lOoO ijopulalion 



Willie 

<i year 

■ * 

1-4 years 

(ilO 
2, 42 1 
I, (W.'i 

1, Kid 

2, 44(1 
4, 433 

3, 70;-) 

A uoo 

5-0 3^(3ar.s 

10-14 year.s, 

Ii'i-’IO years.. „ 

20-24 years, , 

2l)--2() yDixiii 

30'-30 years 

All aaes 

4p 328 

2(i, 73() 



(i7l 

% 7m) 

, m 

2, im 
■(, 7K1 
‘I, i)2\) 
4, HIT) 
On? 


runilyf ip (ni.schs 


Whito 


0 

I 

1 

s 

2 

27 


'Pof-al 


I 

1 I 

i) 

[ 

( 

H 

2 
27 




2 

12 

4. 

1 

2 
jfl 
2P 

'I 

55 


Toiiil 


' No (!a.TCs among noinvhii.,, poiailinioa, 

•JhlJc 31$. A«c.»pc„in„ niinek i,y r„nn,i o««oh „c,- 111(1 mm , . 

l ‘i l<Kt,000 i.op„I„„„„, Conmy, |< 1.13 


Ago 


<1 yoar 

years 

Jj-'O years,.. 

I(K14 years, 

15-10 years 

20-24 years 

25-29 years 

30-30 ycars„ 

All ages !!!!!!!!!! 


I'arulyUe (tas(‘s 
White 


* No eases among nonwhito population. 


,1(54 

455 

133 

0 

40. 7 
22. 0 
2.U5 
40. 3 
101 


Total 


MO 

401 

154 

0 

37. 5 
20. 0 
200 
41. 5 
00 


4'otnl <‘jise.s 
Wiilu^ j 'r<)|,al 


323 
'105 
242 
85 
82 
220 
540 
02. 5 
200 ' 


208 

440 

200 

70 

75 

200 

500 

83 

184 
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Tnlile 4* TnK^vvnl in <lnyH onsrl of iiulox 

caMOH and oiiHOH %i\ niiiU I plo-i?aHC houKo- 

lioIdH, jMonnir. (lounly, 195)5 


[utcrvivl (days) 



2 

5 


A. . 

r> 

7.. 
H„ .. 


ll 

j l^imlytic 
('ns{‘s 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1) 

1 

0 

0 

0 

2 

0 


'i’ahlo 5. Summary of HuhH«a|iH*iil ram^s iii mulliplo- 
caiH<^ iioiiHriuddH, i\loni*o<^ (loiinty, I’la., I9a5 ‘ 



1 looser 

; 1 )a( of 

Ar(! 

lnl(>rvtil 

j’i'oin 

iud(^x 

case 

(days) 

Diagnosis 

No. 

bold Xo, 

oriHi^t, 

of paralysis 

5 

1 

Aug. 1 

22 

" 

X^oiipnra- 

lylJtJ. 

12 

2 

Aug. 12 

22 

7 

Do. 


i Ncaliu^r nf tiuj subsisiiiant cases recfavcal ganuiia 


wlio laaMinu^ ill iO days nfic'i' Ihm' itijtadjori, diatl 
of i)olioiny(Oits (Uhlt^ ())♦ 

Of tlu^ J54 laiHos pi'ioi* In 1 Jm‘ mass |)i'{>[)hylaxis, 
10, or 47 por(;(dif, \V(9r |mi‘alyti(^ Anionj*' Uk^ 
21 casos afior tho ^'Hninia/tAiobnlin ])j‘ 0 |>'riun, 1 I, 
or 52 [){a‘cnnt, wiwr, paiulyl/ir-, 

Fallonmp / vV/a/io nfi 

if is jdaniHul to porform a siandaiwlizc'd 
iniisolo ovaliialion 5()-70 days nflor ooh( 4- on all 
patvionts. In addition, blood and stool spoc.i- 
mens are being examined at the Vii'iis .ljal)ora- 
tory of tbe ConTmuni(*abl('. Disease CeJiter in 
Moni'goniery, Ala. No (bdnih'd iiiformatjon 


Tahio 6. Summary of all cases having onsets after 
I he mass inoeulalion of gatnnia globulin on Octo- 
ber 1 and 2, 1955, IVlonroe County, Fla. 


Case* Xo. 


Date of 
onset 

Diagno- 
sis ol 
para- 
lysis 

Interval, 
gainnm 
glolniliii 
to onset 
(days) 


A, 5 'll OSD rooeiving gaimua globulin 

•ir> 

20 

Out. 10 

1 P 

10 

55 

1 

Oct. 15 

P 

15 


B. Til OSD not nscciviiig gainnia glob- 
ulin. 

5.1 

20 

Ocl. 5 

P 


55, 

50 

Oct, 1 

XP 


57, ...... 

25 

Oct. •( 

XP 


51) - 

2S 

0(d., () 

P 


.11) 

27 

Ocl, 4 

XP 


41 . 

24 

Ocl. 10 

XP 


42 

21 

Oct, 5 

XP 


45 - . 

54 

Oct. 9 

XP 


44 

24 

Oct. fi 

p 


40 

21) 

Oct. 12 

p 


47 - 

57 

Ocl. 10 

p 

XP 


4S 

24 

Oct. 1! 


41) 

29 

Oct. 12 

XP 


50 

28 

Oct. 15 

XP 


5 ! 

A 

Ocl.. 15 

p 


52 

28 

Oct. 12 

XP 


54 

2 

Oct. 24 

p 


55 

1 

Oct. 24 

p 


50 

28 

Oct. 30 

p 



I PatifsO. expired. 

P^^l)araly/o<l; NP=^nol. paraly/od. 


jibont (lie onteomc? of these studies is available 
at this tiimi. 


Sinnniary 

An outbreak of ])oliomyelitis in Monroe 
County, Fla., is described. Tlie epidemic was 
unusual in that a large number of adult eiises 
occurriHl. (janinia globulin mass prophylaxis 
was giA^'en, but no firm conclusions as to Us 
oflicacy can be di‘awn from tliese data at tins 
time. 
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(Tiimnia (nohiiliii in the Prophylaxis of Polioniyelilis 



Afifieiidix C 


The Abridged System of Muscle Evalnatioji Used 
In the Gamma Globulin Evaluation Program 


'I’hc c'Viilimlioii of tin ajront profhicing morlifi- 
l■^uion of sovt'i'il V of paralysis requires a consist- 
enl aiui practical inetliod of measuring the 
scvt-riiy of (lie disease. Furthermore, in the 
present study tlie method had to be applicable 
for general field use throughout the country 
both in the clinit; and in the home. 

'I'lie abridged .system etnjdoyed in this study 
was sixa'iiilly develojicfl liy Dr. Jessie Wright. 
It was alihreviated and revised from tlie more 
elahoinle .system ustul in the gamma globulin 
fi<-ld triids of Iftol and 1952. Using the capac- 
ity to move against gravity and manual 
fpsiisiunro ns (Titeria of nuisclc strongtli^ indi' 
vidual muscles or muscle groups arc graded into 
si.K eategories: normal, good, fair, poor, trace, 
and no power, No intermediate grades are 
employed. Eaidi category is given a mnncrical 
grade ranging from 0 for normal to 5 for no 
power. In addition, eacli muscle, or group of 
muscles, 1 .S assignwl a factor, proportional to its 
m k, iLsing the tibialis anliciis as a standard 
will a factor of i. The various factors for 
other imascles range from 0.25 (sucli as the 
in luo.ssei) to 4 (the quadriceps foraoris), 

factor" i 

i-s nuiltipiicd b\' the numerical grade 

u lol«l scoit. TIlO highest IMssiblo 
ivT' !»»-liercoiit iiwolvcmDiil, is 

?o ll i “o™ 10 this 

the “perceafc involvement'' 
The cranial nerve musculature is graded in n 
' m 1 such a muscle is mvolvetl The method 
‘ the muscle evaluation system used in 
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, HI jroni (1) 

methods with, whicli phy.siiuil tlKU'iipists wei' 
most familiar, and since ma.xiinnm iiiiirormit 
was ossentinl, three oriental ion sessions li 
several days' duralioii \ver<' held dni'ing Jul' 
and August in three, sections of flu' connl.ry I’o 
the physieal therapists, Kiiidomie Iniclligmici 
Service offieej's, and mirse oflicei’ epideiniologisi! 
providing services in tlii' participating Stales 
The. 8e.ssioiis took place at the 1), 'I'. Walsoii 
School of .fhysiatrics in .|j<'ets(la.le I'a.; at tin 
School of Fliysical 'riierupy, i\ oil, hwe, stern 
University Soliool of Meilicine, Chicago; and 
ftt the Orthopedic Mo-spital in Dos Angeh's 
Tlio instruetors were Alicia, in Jacobs, Mary 
Jtlizabeth Kolb, and Katliryii Kelley of tlni 1) 
T. Watson School. 

It was felt thatahigli (li'greeof nniformity of 
results might he achieved tlirmigh t hese, oricntti.- 
tion sessions. .Tn order to jirovido some infor- 
mation ahout this point and ahont the. general 
validity of the iniisele. evnliialJon system, a 
senes of small-scale trial atinlics were per- 
foimod by Dr. Abraham Lilieiifeld, direetor of 
the Itvalimtion Center; Aliriain Jaeohs, of the 
J. I. Watson Sebool; and Myron Willis, of the 

Ceutur^ ^ .!>iseaHe 

Basically, these studies Avei-e ciiiieeriied with 

ncuZ'Tr r? ‘'vuh, aliens as 

1>V ddferent examiners. This proli- 
fe imporlance 

peifoinu, I by about U iiliysical l.lierapisls I( 

u> E™iiim 

tl i c^n r Wigbtiiig factoj-s in 

in t^c introduction of certain biases. 

tioiis w"' '"'"‘‘’'’“lily of iniiHole evalua- 

tions between oxamino..a xvas Imsed on a series 

< iiliUc Kcnlilx MonopifajPi N«>. 21), 1934 



I'lgurc 1. Slaiitlnnl iiiuaclc itvniualioii forni, 


MUSCLE EXAMINATION 


'.i INVOLVEMENT 


TOTAL SeCinE 


DIAGNOSIS 



AODPESS 



Function Function 

ginvity ttid rcfliitftnce Krnvity snd 

lomo mliUnco 

lUiipiMilon, Vulcc, Face, UcuUHiUon, Tongue,|Maatlc>iilun and Palate checked ( v) w thow InvoWemcht QualHalive ifradc not attempted. 
UCKreo 1— ,\«umuletjon of eecretlonH prwionti patient able to clear throat and awallow without help, 
itctireu S-Kmom amount of wcroiloni hut area can bo cleared by auctioninit. 

IK'Urti! a— Area fllli rapidly i luctlonlnK noiaumdenl and tracheotomy neoeaaary. 


High til Store Pottible ^70 


Guniinu in ihc Proplxylnxis of PoliomyelitiH 
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Sroi-in^ Iiistrttetmn.s for St anthtnl .Afuscle Kviilualion 
Foriii« 

K Xiiltj Ir-t t('r ^'rados X, G, F, P, T, 0 in tlic column 
ninvkvil 

2. '1 mijf^pove k‘tt(T grades to numerical values in 
culiinui inarkc'd "NV.” Code as follows: 


Maslicaiion 

Deviation (V) 

Lacks tirm closure (V) 

Atrophy (V) 

]f any of the al)ov(^ are ch ticked 
place // o])])osit{> Afash'cailon in 
''XV” column. 


Numerical 

Urado value 

X 0 

G 1 

F 2 

V 3 

4 

0 5 

d. In the eoluinns where there is a check (V) and 
not a letter grade, indicate the following mimerieal 
values in the colunm marked 

Respiralion 

Diaphragm ( y) ^3 

Intercostals (V) -3 

Voice 

Hoarse (y) ,3 

Face 

Ocular ( y) 

Nasal (y) 

(V) 

If one of the above is checked 
place 1 oi)posito Face in column. 

If 2 of the above are checked 
place 2 opi)osite Face in '‘NV" colunm. 

If 3 of the above are cheeked 
place 5 op])osite Face in ''XV” column. 
Deglutition 

Degreo 1 (V) - 1 opposite Degluliiion In 
“NV” column. 

2 opposite Degluliiion in 

"NV" column. 

“ 3 opposite Degluliiion in 
“NV” column. 

Tongue 

Deviation (y), 

Atrophy(y). 

If any of the above are cheeked place 
S opposite Tongue in "NV" column. 


Falalc (V) “• 3 

4. Multiply tliii mimerieal value by tlui rnel.or laiiiig 
(listed on cither .side of (he mii.sele) niid pliiee this 
score in the colunm marked "H,” 

r>. Total all colimm.s nuirke<] "S” jijmI ])hi{!e tho 
grand total in sjiaen provided in box at toji of muscle 
examination form. 

C. Cnlciilate percent involvenienl, and jdaee in space 
provided in lio.v at top of ninselo exam i nation fiinn. 
To obtain percent involvement; Divide ttio total seoin 
liy 470. 



Koverso of rigiiro 1, greatly reduced. 



if tonf sopnrtKti IrialH in wliicli a miiiiltcr ol 
I'Mcl. by Uvo oi’ i.mir, 

-xainim'i's. n-siills iniKlil. bi'. hi 

IS follt)Ws: 

I. 'I'lK'ir. I'xislK a niMii'r bipli cIrKri'c' ol con- 
iisbiiicy in >1"' ilol.i'i'miiniiion ol' porn'iil iiiiiHclt> 

:)ulk iivvolviinK'iil . In i^inii'i’iil, (bo ii.v(‘ni|.'o 
Jin’ivri'iirobi'.lAvo.i’ii oxiiiniii(-i-.s was npproxinmloly 
;5 pofiu'.nt.. 

2 Wlion a. (iii'ool. ooiuptiriHon wan inado ol 
tlia fi’ocpionoy wilb wbirli ( wo .Axaininors atp-ooil 
in Ilia ac.lnal priulinp: nl' '<■ iniiHolo, i(. was shown 
dial; (boy aomal coiiiplol’oly alionl. VO (lorcool. 
of l,lui tiino, and widiin plus or minus otio }?ni<lo 

00 poroonl. of I bo (iino. 

;p It could lie. sliown dial, most of dm dis- 
aiiToiimoiit bol.woou tlm oxaininoi's exist od pri ■ 
niavily in tlm dilVoronlial ion of a, normal from a 
good nuisoJo. When normal and good miisi'los 
nra grouped togotbor a.s one grade, ( be degree of 
'(■oiiHistoimy imbieved rose lo approximately 00 
poroont. 'rids grouping bus dm disadvanlage, 
bowaver, of diminisbing dm seiisilivily ol (be 
examination. 


•1. Kinally, Mm nmsele si'ore, tlm iioroonlago 
of muscles not normal, and dm ])crcc.nt ol 
muscles not normal or good for a group of 
liatieiils were conipiilcd and eonipaircd with 
(sicb ol ber. 1 1 was noted I bat tlm rebu ionsbip 
between the nmsele scores and dm otimr two 
indices of severity was ratber good. 'I'bis would 
indicate Ibat tlm use of weigbting fimtor.s does 
not. result in tlm iiilrodiielion of biases, as bad 
been feared. 

In siimmarv, tbese studies sliow tbat, inulei 
ideal eireiimstiinees, dm eonsisteimy ol results 
obtained by ilill'erent observera is surprisingly 
great, and I bat tlm resiills obtained by the 
large grimp of pbysieiil llieriipists would be ol 
a sndieieni degree of uniformity to be additive. 

A more detailed report of these studies 
enlided: “A Study of Certain Aspects of tlm 
Metliod of .Muscle lOviiliiatioii Used in dm 

(llobiiliii Kvaliitdioii I’rograin 

liv A. M. Uilieiifeld, .M. -laeohs, and U. Willis 
has been prepared and will be piiblisliod in a 
joiiriuiK 



Appendix E 


Anti])ody Content of Different Lots of Gamma GloLnliii 


Two rcj^orts are available on the titration of 
anlil)Otly for the three types of polioinyelitis 
virus. One is by Yoiingjier (1) and the other 
is a manuscript prepared for publication by 
Opton, Nagaki, and Melnick (^). Youngner's 
report deals with tests on six Jots of gamma 
globulin used by Hamnion and his associates 
in tlioir field trials, and the report of Melnick 
and Ids associates deals with Go lots of gamma 
globulin used in the United States in 1953. 
Unfortunately, the tests were done differently 
by the two groups of investigators, each using 
different amounts of virus and different amounts 
of gamma globulin. Thus, Youngnor measured 
the effect of 0.25 ml. of gamma globulin against 
thirty-two 50-]3orcent tissue culture doses 
(TCDso) of virus, Avlule Melnick and liis associ- 
ates tested the effect of 0.10 ml. of gamma 
gdobulin against 100 TCDgo. Neither group of 
investigators used a standard of reference in 
their tests to correct for variations which arc 
known to occur in tests sot up on different days. 
Nevertheless, the results of both groups present 
titers of Type 1 antibody wliich vary witJiin 
a fourfold range in one labora- 
tory (Youngnor— 1 :483 to 1 ;2,048) and ns much 
as a tenfold range (1:160 to 1:2,000) in the 
o ther laboratoiy. 

In the absence of data based on a correction 
with reference to a standard used in each test, 
there is not mucli point in determining the 
proportion of preparations with Iiigh titers and 
with low titers. A threefold differonco in titer 
may represent a very important difference in 
the results obtained with preparations con- 
taining such borderline quantities of antibody. 
I'hus, gamma globulin having a titer of 1:600 
may bo worthless in the dosage used (0.14 ml. 
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peril.), body weight) niter dilution in tiu! body, 
while a jjrepanitiou wil h a tit('r of 1:2,000 nuiy 
just supply a miniimilly <l(d,(^(?tnJ)l(^ ninouut of 
antibody in the l)loo<l strenm of ino(‘iilnt('d 
individuals. It shouhl In^ stn'sstul luun* tluit 
uufortiinatcly no datUr aro as ynl nvailabh’. on 
actual tests for tlu'- a.ml p(M‘sisten(',(^ 

of antibody in th(\ blood of indiviclunls iiiotjii- 
lated with pn^paratioiis of known pott^iuy 
determined by a suitable standard iiudJind of 
assay. 

In view of all this, th<». signifi(!aiit (m\l appears 
to bo that, in a suigle ti’st on dilbu'tuit prepa- 
rations of gamma globulin, varintion.s of (Ju^ 
order of threefold to (iv(dbl<i liavo Ixmui obs(u’V(ul. 
Since the tests i)crfonmul in lUe Tittsbuigli 
laboratory are more s(‘nst(iv(’ than tlios<^ ptu*- 
formod in tl)e Nhuvllaviui laboj'iU'Ory, il. woii|([ 
appear Unit the potency of did'en'iit lots of 
gamma glohulin us(mI by ilaniinon and liis 
associates in their (iehl trials was not gn^ab^r 
than those us('-d in the Unibal States in li)53. 

I his does Jiot mean to .say tlia.t (lu*- pobuny of 
gamma globulin iis(mI in any oik*, pbuu^ might 
not liave varied within a tlinaffnid to livefohl 
range, and that therefore a s(u*ioiis (l(‘(ici(>n('y’ of 
this study was the hie,k, of knowledge com ^(U‘i ring 
the autil)ofly (jontont c)f lUe various lots of 
gammaglobulin iis(*d in (uieb paiMhuilur area 
this year, 
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Public Hbai-th Monographs 


ni'i'i cditeil and isatUMl \>y PuhHc lleahh RepdrJs under the general direction 
of the H<Hn‘d of Kditoi H, The moiiograplia preneiU ('oiinilnitioiiH to knowlodgcj 
ill the (leidH of pidilic health, partienlarly material that ia exteiiaive, detailed^ 
or Hjxieiaiized. All niaiiuaerijiia coiiaidered for piildiealioii an inonographn 
nMudve tlie Haiiie ieehiiieal and acieiiliftc review m papeiB Hiihinitted to Public 
Umltli Reports, The opinions exprcHHed are thosf! of the authors anil do not 
neeesstu ily relleet the views of l^itblic Health Reports or the PnhWr Heallli 
Service. "J'rade names are used for identification only and do not reprc?Hent 
an endorseinent by the Pnhlu^ ffealth Service, 

Ihddic ffeallli Monographs are listed in the talde of eonteiUs of the issue of 
Ptiblic Health Reports with which they arc eoneiirreiitly puhliahed, Tliey 
«r<? also liHtcjd in its annual iinlcx, in the Qnarletiy Ciunuhnivc Index Med-- 
ivuH (American Meilit^al Association), the Curnw List of Medical Uferattife 
(Armed F<irecs Medhad Tahrury), and the Industrial Arts Iridev. 

'I'lie monographs rejdacii in whole or in part a nuinher of piililications series 
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